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Honorary Membership, Institution of 
Electrical Engineers 


Mr. Puitre VassAaR HunTER was elected, 
last week, to honorary membership of the 
Institution of Electrical Engineers, for his 
outstanding services to the electrical industry 
and to the Institution. He was born at 
Hungate, Norfolk, in 1883, educated at Wis- 
bech Grammar School, and received his tech- 
nical training at Faraday House and with the 
frm of Willans and Robinson. Practical 
experience was obtained in the Great Yarmouth 
and the Willesden electricity supply under- 
takings, and for a time with Robert Hammond. 
In 1904 he joined Messrs. Merz and McLellan, 
Consulting Engineers, and was head of the 
electrical department until his appointment, 
in 1919, as Joint Manager and Chief Engineer 
of Callender’s Cable and Construction Com- 
pany, Ltd., of which he became a director in 
1937. He is now deputy chairman of the B.I. 
Callender’s Cables, Ltd., and chairman of B.I. 
Callender’s Construction Company, Ltd. Mr. 
Hunter devoted special attention to the 
development of electrical transmission; he 
was the inventor of the split-conductor and 
several systems of automatic discrimination 
for electric power transmission systems and 
improved forms of transmission cable. He has, 
for many years, been chairman of the National 
Register of Electrical Installation Contractors, 
and has represented the Institution on several 
committees of the British Standards Institution, 
the British Electrical and Allied Industries 
Research Association, the British National 
Committee of the International Electrotech- 
nital Commission, the Council for Codes of 
Practice for Buildings and other important 
organisations. He is a Fellow of the American 
Institute of Electrical Engineers. During 
the war of 1914-1918 he was Engineer- 
Director to the Experiments and Research 
Section of the Anti-Submarine Division of the 
Naval Staff. His invention early in the second 
World War of the buoyant cable contributed 
largely to the defeat of the magnetic mine. 
Mr. Hunter became an Associated Member of 
the Institution of Electrical Engineers in 
1910 and a Member in 1914 and was elected 
chairman of the North-Eastern Centre in 1914 
and again in 1915. He served on the Council 
of the Institution for some years both as ordin- 
ary member and as a vice-president before being 
elected President for the 1933-1934 session. 


The Faraday Medal 


Tue Council of the Institution of Electrical 
Engineers has made the twenty-ninth award of 
the Faraday Medal to Thomas Lydwell Eckers- 
ley, B.A., B.Se., Ph.D., F.R.S., for his achieve- 
ments in the field of radio research and, in 
particular, for his outstanding contributions 
to the theory and practice of radio-wave 
propagation. Mr. Eckersley was educated at 
Bedales School, University College, London, 
and Trinity College, Cambridge. He joined the 
National Physical Laboratory in 1910 and in 
1913 and 1914 took part in the Egvptian 
Government Survey. During the first World 
War he served with the Royal Engineers in 
Egypt and Salonika on wireless intelligence 
and afterwards joined the Marconi Wireless 
Telegraph Company, Ltd. His work with 
that company has been chiefly concerned with 
tadio-wave propagation—a field in which he 
has won a world-wide reputation, which was 
acknowledged in 1938, when he was elected 
& Fellow of the Royal Society. During the 
last war he was seconded to the Air Ministry. 





His outstanding achievements include the 
prediction of the performance of short wave 
services, including the enunciation of a theory 
of the diffraction of waves round the earth, 
taking into account the earth’s resistance, and 
the application of phase-integral theory to 
propagation problems. By another method he 
produced a theory of propagation in the iono- 
sphere and his experiments in connection with 
the interpretation of random echoes from the 
ionosphere led him to his now well-known 
theory of scattering. He was also the first to 
employ the method of spaced frames to achieve 
a direction finding system substantially free 
from polarisation errors. Mr. Eckersley has 
presented many papers before the Institution 
and has been awarded many premiums, includ- 
ing the Duddell Premium (four times, in 1922, 
1927, 1929, and 1932) and the Kelvin Premium 
(1940). 


Re-Opening of Battersea Bridge, 
London 


On Wednesday, last, January 17th, Batter- 
sea Bridge was re-opened to traffic. The bridge 
has been closed to all vehicular traffic since 
the night of March 16, 1950, when the collier 
“John Hopkinson,” owned by the British 
Electricity Authority, collided with the centre 
span. Considerable damage resulted to the 
bridge at both ends of the centre span, which 
is 177ft long, and five of the main cast iron 
ribs supporting the span were so severely 
fractured that great care had to be exercised 
to avoid the possibility of a complete collapse. 
Before the damaged structure could be inter- 
fered with it had to be supported from beneath 
by timber pile stagings erected in the river 
and it was necessary to work at one end of the 
span only at a time, so as to keep restriction 
of the waterway to a minimum. In order not 
to reduce the strength of the bridge more than 
was absolutely necessary, only one rib at a 
time was dismantled and replaced with new 
castings, the manufacture of which could only 
take place after extremely accurate measure- 
ments had been taken on the bridge. As each 
new rib was placed in position it was 
prestressed to a load of 200 tons, thus reliev- 
ing the remaining damaged ribs of the large 
extra load they were carrying, and tending 
to distribute the load over all the ribs. 


Licensing of Iron and Steel Making 


ATTENTION is drawn by the Ministry of Supply 
to the fact that after May 15 h next the pro- 
duction of certain forms of iron and steel will 
be restricted to the Iron and S'‘ecl Corporation 
and the publicly owned companies, except 
under licence or in small quantities, It will be 
illegal for any unlicensed person or concern 
to carry on any of the activities specified in 
the second schedule of the Iron and Steel 
Act unless the out put of the products does not 
exceed 5000 tons a year. The activities speci- 
fied in the second schedule are: the working 
and getting of iron ore; the smelting of iron 
ore in a blast furnace with or without other 
metalliferous materials; the production of 
steel (including alloy steel) in the form of ingots ; 
the changing of the cross sectional dimensions 
or the cross sectional shape of steel by hot 
rolling in a rolling mill. Under Section 30 
of the Act and subject to certain prescribed 
conditions, the Minister of Supply is required 
to issue a licencs to any business which was 
carrying on any of the second schedule act ivit ies 
on November 24, 1949, and which furnishes 
not later than April 15, 1951, the particulars 





specified in that section. Any person desiring 
a licence under Section 30 of the Act, and who 
has not already beard from the Ministry, 
should submit a statement of the particulars 
required not later than April 15, 1951. A 
form for this purpose can be obtained from 
the Iron and Steel Division, Ministry of Supply, 
Room 633, Bush House (S.W. Wing), Strand, 
London, W.C.2. 


The Brabazon Aircraft 


“A STATEMENT made on Thursday, January 
llth, gave an indication of the Govern- 
ment’s future policy with regard to the 
** Brabazon”’ and “Princess” aircraft. It 
was reaffirmed in the statement that, as a 
result of a review of the “‘ Brabazon ”’ project 
by a Cabinet sub-committee some weeks ago, 
no production order would be placed for the 
‘“‘ Brabazon ”’ aircraft. Construction of the 
second prototype, the ‘‘ Brabazon”’ Mk II, 
fitted with propeller turbine engines, -was to 
continue, and subsequent development flying 
with both prototypes would be carried on in 
accordance with the original policy as suggested 
by the Brabazon Committee in 1942. The 
Bristol Aeroplane Company, Ltd., states that 
there has been, therefore, no change in the 
status of the “‘ Brabazon”’ machines. Apart 
from the two prototypes, no previous order 
existed for these aircraft, and the British 
Overseas Airways Corporation had never been 
under any obligation to operate them. The 
position of the ‘‘ Princess ”’ flying-boats made 
by Saunders-Roe, Ltd., was stated to be still 
under review. Three of these 140-ton aircraft 
are under construction and the first machine is 
expected to fly this year. 


The Late Major-General Sir Ernest 


Swinton 


WE regret to have to record the death of 
Major-General Sir Ernest Swinton, which 
occurred at Oxford, on Monday last, January 
15th, at the advanced age of eighty-two. He 
was formerly Chichele Professor of Military 
History in the University of Oxford and, it 
will be recalled, had a great deal to do with 
the introduction and development of the tank 
as a fighting vehicle. Sir Ernest was ‘educated 
at Rugby, Cheltenham, and the Royal Military 
Academy and was gazetted to the Royal Engi- 
neers in 1888. In 1896 he was appointed 
Assistant Instructor in Fortification at the 
School of Military Engineering, Chatham, 
where he remained until the South African 
war. During that campaign Sir Ernest served 
as adjutant to the Ist Railway Pioneer Regi- 
ment. A few years later he went to the Royal 
Military Academy at Woolwich as chief instruc- 
tor, and in 1913 became assistant secretary of 
the Committee of Imperial Defence. On the 
outbreak of the first World War Sir Ernest 
was appointed Deputy Director of Railway 
Transport. It was in October, 1914, that Sir 
Ernest first put forward ideas—ideas which 
he persistently advocated—for an armoured 
figh‘ing vehicle with caterpillar tracks. In 
August, 1915, when tank production was pro- 
gressing, Sir Ernest was promoted Lieutenant- 
Colonel, and in March of the following year he 
was selected to command the Heavy Section, 
Machine Gun Corps, which subsequently became 
the Tank Corps. Sir Ernest retired from the 
Army in 1919 with the honorary rank of Major- 
General. He was created C.B. in 1917 and 
K.B.E. in 1923, and was elected Chichele 
Professor of Military History in the University 
of Oxford in 1925. 
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The Determination of Critical Loads 


by Energy Methods 


By M. D. BRISBY, Ing.Dipl., S.1.A. 


ie mechanics it is shown that to every 

position of equilibrium in a system, 
corresponds a maximum or minimum of the 
potential energy in the system. If the equi- 
librium is stable, this value is a minimum ; 
if unstable, the value is a maximum. 

Generally in mechanics the stability of 
equilibrium does not depend on the magni- 
tude of the load. Fig. 1, for example, shows 
three positions of equilibrium; in a the 
position is stable and the potential energy V 
isa minimum ; in 6, the position is indifferent 
and in c the position is unstable and the 
potential energy is a maximum. 

There are, however, systems in which the 
stability of equilibrium depends on the 
magnitude of the load. Fig. 2 shows such a 
system. 

A column AB, under load P, is held in 
position by a spring of constant c. 

The force F, exerted by the spring, is 
proportional to the horizontal displacement 
5, ie., F=c .8 and the vertical displacement 
Ais very small compared with 3. 

In this system the vertical position of the 
column AB is stable if the load P is small 
and unstable if P is large. 

The variation of the potential energy in 
the system can be calculated in relation to 
the variation of angle a. 

The potential energy here depends on two 
factors : 

(i) The energy of deformation 4U of the 
spring and 

(ii) The potential energy 4V of the posi- 
tion of the load P—that is, algebraically : 

AU spring — A V position of P 
where 


AU =, c. 8%. 
To determine the critical load, the work 


(P . 4) done by the load P must be calculated. 
This may be written as follows :— 


Leg? 
AV=P.A=P.U1—cos a) a” 
and 


AU =53c8*=Fe(l*sinta)~elta® .. (2) 
(when a is small) 
The equilibrium will then be : 
stable when AU—AV>09. (8) 


indiffere..t when AU—AV=0. (4) 
unstable when AU-—AV<0. (5) 
Relation (4) above gives the critical value 
of P and becomes : 


AU=AV .... 
therefore 

seltat— P. ril . ao 
therefore 

Pera=cel. 


This method can be applied to elastic 
systems of the type shown in Fig. 3, and 
adopted to find the critical load at which 
buckling takes place. The spring is now 
abandoned and the force F is replaced by 
the force introduced by the tendency of an 
elastic column to return to its original 
straight position. Such a system, however, 
has an infinite number of degrees of freedom, 
and in order to know the virtual displace- 
ment of the system, it will be necessary to 
know the “ elastic curve ” y of the displaced 
column (see Fig. 3). To this displacement 
will follow a lowering A of the load P, and 


hence a reduction in the “ positional” 
potential energy of the load. On the other 
hand, the bending of the column along the 
elastic curve y will result in an increase in 
the “deformational” potential energy of 
the system. 

The positional and deformational potential 
energies of the system are. with the usual 
standard notation : 


AV=2.P.... (6) 
and 
M*dz 
AU= | SEI x 


Expression (7) takes into account only the 
flexural energy. The potential energy of 
compression is not considered. 

As before, if JU is made equal to 4V as 
in (4)’ above, a value 
for the load P can be 
found for which the 
equilibrium of the 
system passes from the 
stable to the unstable. 

It is clear, however, 
that the critical value 
of P, found in this 
way, will depend on 
the form of the elastic 
curve y, chosen origin- 
ally to be the shape 
taken by the displaced 
column. Consequently, 
there will be different 
critical values for P, 
depending on the shape 
of y. It will be shown, 
however, that the 
variation of the critical 
values of P is very 
small for the different 
displacements of the 
column. Hence, forany 
displacement, com- 
patible with the geo- l 
metry of the system, 
values will be found 
for the critical load P A 
which differ only P 
slightly from each 16. 5 
other. 

If a displacement of 
the column is assumed, 

@ corresponding crit- ; 
ical value of P willbe - | 
obtained. The nearer 16 | 
the assumed or | 
“virtual”  displace- / 
ment is to the true one, 

the closer the approx- 

imation will be to the 

true critical value of 

P. Moreover, the 

manner will be the 
minimum value of the critical loads corre- 
sponding to all the other virtual displace- 
ments. Conversely, all the approximate 
values of P, deduced from all the other 
possible virtual displacements, will neces- 
satily be greater than the real critical value 
of P. 








Cask ] 


Let the curve for the virtual displacement 
of the column in Fig. 3 be : 
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y=8(1—cos%*) oo. 
This is a special solution of the und. 
mental differential dy —¥ 


equation = ii 
and let this also be the form cf the 
> te displacement, then rememberin:: tha; 
2 
y —M : . 
ia ET” equation (7) may be writ‘en a& 


follows :— 


d 2. Yy 2 : 
Au (is) dna (a 
- 2nI s axe! & 


zs ; (9) 
Under load P, an element ds of the clump 
will drop in position by (ds—dz) az the 
total lowering of point B (see Fig. 3) w'!l be; 


r= | (de—de)= [Vda Fdy®— ae, 


~ {(d1+(@=1)uc 


Now, not only y and 3, but also (*’) ” 








(c) 
H 
y 
—+—— 
Fic. 4 
F \ 
BENDING \ BENDING 
MOMENTS P—»| MOMENTS 
DIAGRAM. | DIAGRAM. 
] 





Fic. 6 


P= pl 





rE, I. p) | 
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small. Therefore, using the binomial expan- 
4 
sion of E +(#)] 


written :— 


r= [wena [[(r43's : ; - 1 | 
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Sinc: for the critical value of P, 4U=4V 
andj w=) #008 (6) above—then by 


gubsti i tion $ 


(see (9) 
and (10)) 


(11) 


Expression (11) can be readily solved, 
since x and y are related by the following 


function :— 
Tx 
y=8( 1—cos +B (gee (8) ) 
therefore 
dy ox" . wx 
dz 2°™ 97 
and 


d*y ay Tat 
da Ay) -008 


by substitution relations (9) and (10) then 
become : 
EI8*x' 
AU="Gas fo a a 


and 


8?x* 

161 ° 

and relation (11), giving P.,i¢ becomes : 
AU EIs*r'  3*x* 
eo oe 


(10)’ 


A= 


Pou= 42 ay re ee ee (12) 
Since in Case [ the equation for the virtual 

displacement of the column was chosen 

deliberately as a solution of the fundamental 


equation it was to be expected 


d'y_—M 
dx? EI’ 
that the value obtained for P.,;, would be 
2 
the actual theoretical value - 
CasE II 
Let the curve for the virtual displacement 
of the column in Fig. 3 now be : 
32? 
y= op . (31—a) . (13) 
This is the well-known equation for the 
displacement due to a horizontal load H 
(see Fig. 4) applied at the free end of the 
column. 
The expressions for 4U and A—see (9) 
and (10)—ean then be written as follows :— 


€ 17TR2 
so Sa 2p 


(14) 
and 
] dy\? 3 3 
| (i) = 5-4 os 
The value for P.,;, now becomes : 
3 EI3? 
AU 2 FB 
ies ‘lll 3 82 
&° 4 
i.e. 
2-5HI 
Pert (16) 


‘he value computed in Case IT is accurate 
to within 1-3 per cent, since the value to 
four significant figures is 
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_2-467HI 
——. 
CasB III 


It is also possible to assume an elastic 
curve for the determination of A; calculate 


Pg crit = 





M"dz and 
2EI 

consider the column deflected along curve y 
and submitted to a load P (Fig. 3). Then: 


Midz [(P%3—y)*?, P%* 171 

21 ~ |) 2HI “~~ 2ET * 35 

since the moment M at a point x up the 

column is M,=—P(S—y) (see Fig. 3), and 
3 8? U 


the potential energy 4U by | 





AU= 


A= 51 (15)—and since Por = — 800 
(6) above—then 
p Ps 171 38° 42 HI 
crit = : 


281° 36°60 717° F 


EI 
Perit =2° 470 75 
The value of P,,« to four significant figures 


being —. the result obtained in Case ITI 


[2 
is accurate to within 0-3 per cent. 


PRACTICAL EXAMPLES IN CHOICE OF 
EQUATION 


Consider a free-ended column 
axially by a force P as in Fig. 5. 
The critical load will then be : 
_wEI 9- 869641 


Crit = B = 2 . 


The values of the critical load P will now 
be determined for four different forms of 
elastic deformation curves corresponding 
to four different cases of loading. The four 
successive choices made for the elastic curves 
give progressively more accurate results. 

First Choice.—Let the elastic curve of the 
column be that of a beam submitted to the 
action of two couples, as in Fig. 6 

The equation of the elastic curve is then : 


loaded 





(17) 


y=le—2? (18) 
therefore 
dy 
—" l—2zx 
and 
d*y 
_ 


The critical value of the load P when 
worked out by the fundamental relation (11) 
would then be : 
12E1 

a 
Comparing this to the value in (17) above it 
will be seen that the choice of the elastic 
curve y=lz—z* gives only a very rough 
approximation for P.,is. 

Second Choice.—Let the elastic curve of 
the column now be that of a beam submitted 
to a load acting at mid-span, as in Fig. 7. 

The equation of the curve is then : 


Pert=— (19) 


y=32a—4a3 . (20) 
therefore 
dy 272 Dy2 
7 32? — 12x 
and 
d*y 
aa 242. 


The critical value of the load P from 
relation (11) would then be : 


10ZI 


t= (21) 


This value for P.,« is more accurate than the 
previous one., 

Third Choice.—This time, let the elastic 
curve of the column be that of a uniformly 
loaded beam, as in Fig. 8. 
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The equation of the elastic curve is now : 


y=Pe— 2a +24 (22) 
therefore 
dy 
i= 3 — 6lz?+- 423 
and 
d*y 


a= — 12le-+ 12a* (parabola) 
and in this case the critical value of P from 
(11) is: 
__ 9-88EI 
cru= 2 

This value is accurate to within 1 per cent 
—see (17) above. 

Fourth Choice.—If still greater accuracy is 
required, the approximation can be carried 
further by adopting for the virtual displace- 
ment a linear combination of the last two 
elastic curves (20) and (22). 

The equation for the new curve would be 
of the form : 

y= 31a — 423+ Z(l2a — 2la*+2') (24) 
and Z could then be determined in such a 
way as to make the critical load P a minimum. 
The expression for P. would then be of 
the form : 





(23) 


Pa, BE atbltee 
re a’ +0'Z +022 
with Z chosen to make P,,;, a minimum, thus 
leading to : 
9-872EI 
B 
giving the value of the critical load to 0-2 per 
cent. 

Example.—Determine the critical length 1 
of a bar at which it will buckle under its own 
weight. 

The properties of the bar are : 

Young’s modulus =i 
Moment of inertia =f 
Weight per unit length=p 


(i) ~~ Solution.—At height x (see Fig. 9) 
tan $= dx~ 


Porit= 





(25) 


I~ sin ¢, and the shear force at 


section 2 is rx) but by the 


dx’ 
dM 
definition of shear 7’'= aa also, 
ay —M 
da? EI 
and therefore 
aM 
dy daw —T 
dx* EI &I’ 


putting the value of 7’ in this expression the 
differential equation of the elastic curve is 
obtained : 

dy —P l—x dy 


pe a 


Let | 


de’ equation (26) then becomes : 


==") 
ae BING /* ° 


This is a Bessel differential equation, the 
solution of which may be found in tables of 
Bessel functions. The solution to the 
differential equation would give : 


nHI 
Porit= (pl)orit= 9678 


(27) 


(28) 


(ii) Approximate Solution.—The curve for 
the virtual displacement of the bar—see (8) 
above—is : 

ae -a(1- —cos =) (29) 
and the expression for the deformational 
potential energy—see (9) and (9)’—is : 

EI3*x* 


AU=—5 





(30) 
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Equation (30) for the flexural potential 
energy must now be equated to the variation 
in the positional potential energy of all the 
elementary loads, i.e., must be equated to 
the sum of the work W, done by all the 
elements p . dz, or 


> Wiedz)=av 
If, however, a single individual element of 
the bar is displaced all the portion of the bar 
above this element will be displaced by 
ds—dx. The work done by the displacement 
of this single element will be : 
AW=p(l—2)(ds—dz), 
lal l 2 
and since A= (ds—dny=3 | (2) . dx—see 
: 2) \dx 
(10) above—the sum total of the work done 
by all the displaced elements becomes : 


Pei +) 
dx="3 \4~ x2 


(32) 


(31) 


U 


> Wipiei~5| pan 2) ' 


by binomial expansion. 
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By substitution equation (31) then 
becomes : 
pr(i_-)."a 
8\4 x 64/5 ” 
and hence 
2 
(et = Fan - (38) 


Comparing this result to (28) above, it 
will be seen that the approximation is correct 
to within only 7 per cent. This can be con- 
siderably improved if the following linear 
combination is taken for the equation of the 
elastic curve : 


Tex 3rx 
y=3,(1—cos =) 48,1 —cos *=) 


and if the coefficients 5, and 5, are chosen in 
such @ manner as to render (pl). a mini- 
mum, the value obtained for the critical load 
would then be : 


(34) 


wEI 


(plow = Top b.% (35) 


which is accurate to 1 per cent. 

The length / for which the bar will buckle 
can now be obtained by simple arithmetic, 
since the critical load and the weight per unit 
length p are known. 


Harbours and Waterways in 1950 


= is an encouraging sign that the works 
we are able to review in this article, 
which were in progress in 1950, were largely 
new projects, whereas in previous years 
since the war the emphasis has been on the 
completion of long-standing schemes delayed 
by the war, or on the completion of war 
damage repairs. Much of the new work in 
progress is associated with the extensive 
construction of tankers and of oil refineries. 
The present trend is to build larger tankers 
of up to about 30,000 tons, and several dry dock 
installations are being built or reconstructed 
to handle these new vessels. There are also 
various marine works in progress at the 
sites of the new refineries, notably at Fawley, 
She]] Haven and at Loch Long, where there 
will be a tanker berth, and a pipe-line will 
be installed from there to the refinery at 
Grangemouth. 


EastHamM Or“ Dock 


One of the largest marine projects con- 
nected with the various oil companies’ 
schemes in this country is the new oil dock 
at Eastham, which is being built by the 
Manchester Ship Canal Company, the con- 
tractors being Sir Robert McAlpine and Son, 
Ltd. The dock will provide four berths in 
the form of a square with sides 900ft in 
length, and with a depth of water of 40ft. 
The discharge facilities at each berth will 
feed a l6in diameter pipe-line system, to 
be laid to the refinery at Stanlow, 7 
miles away. The entrance iock of the new 
dock will be 800ft long by 100ft wide and 
will be closed by three sliding caisson gates. 

During the year activity was concentrated 
on excavation ; an extensive conveyor 
belt system is used for the disposal of spoil, 
and some 3} million cubic yards will even- 
tually be removed by this method. The 
illustration reproduced herewith shows the 
progress of the excavation for the outer 
lock gate camber achieved by last Septem- 
ber. It may be noted that the formation 
level was reached (about 80ft below ground 
level) and preparation was being made for 
concreting at that date, after one year’s 
work. Other parts of the work in progress 
in 1950 included the construction of an 


intake culvert, 42 inches in diameter and 
300ft long, from the Manchester Ship Canal, 
the virtual completion of the main drainage 
system, and the completion of a new 
steel-framed power house to provide tem- 
porary power for the existing Eastham 
locks. A cofferdam is being constructed to 
enclose the site from the river, and a con- 
crete batching plant with a capacity of 
40 cubic yards per hour was installed during 
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in particular for large oil tankers and thy 
walls will be constructed of steel she-t piles 
instead of the traditional mass-c snore, 
design, a method which it is hoped yj 
considerably shorten the construction. time, 


DISCHARGE OF IRON ORE CARG)zEg 


Two projects for the handling of iron op 
cargoes were approved in the latter art of 
1950. The first of these at Tyne Dock 
consists of an extension to Sutlierlang 
Quay, capable of berthing vessels of 20,0) 
tons capacity, equipped with modern om. 
handling plant. It is being built by th 
Tyne Improvement Commission to ‘iandk 
ore intended for the Consett Iron Cor pany, 
Ltd. ’ 

An ore-discharging berth is also being 
constructed by the Mersey Docks ani Har. 
bour Board at the north side of Hidstoy 
dock, Birkenhead, for handling some §50,00) 
tons of ore annually when it is first com. 
missioned in 1952, and, eventually, up to 
14 million tons annually. The ore will be 
required at the Hawarden Bridge Steel Works 
of John Summers and Sons, Ltd. The 
existing quay, which is about 1000ft long, 
is being strengthened to take the heavy 
loads of the two electric transporter cranes 
and the ore wagons and stocking ground. 
Vessels carrying up to about 12,000 tons of 
ore will unload at the quay. 


Two LarGe SCHEMES 

The major scheme of the Mersey Docks 
and Harbour Board in progress during the 
year was, however, the new entrance lock 
of the Langton-Canada dock, where the 
existing river entrances are being replaced 
by an entrance lock, which will be 825f 
long and 130ft wide, and with a sill 19f 
below bay datum. Another modern dock 
entrance, of similar design to that at the 
Gladstone docks, will thus be provided 
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the year. It is expected that the oil dock 
will be completed by the middle of 1952. 

In the North-East Coast area work 
commenced, or was in progress, during the 
year, on several reconstruction and extension 
works for dry docks, and some new con- 
struction was started. An interesting work 
for which the consulting engineers are 
T. F. Burns and Partners, and the con- 
tractors Holloway Brothers, Ltd., is the 
new dock for Smiths Dock Company, Ltd., 
at North Shields. This dry dock will be 
700ft long, 95ft wide at the entrance and 
will have a draught of 27ft. It is intended 
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FREETOWN, SIERRA LEONE 


when the scheme is completed. The existing 
area of the scheme is very much out of date, 
and the new works will effect a great im- 
provement and allow considerable saving of 
time of vessels using the Langton-Canada 
dock system. 

Work has now been in progress for over 
a year and a half and will probably take six 
years to complete. The first section of the 
work, which was in progress during 1950, 
involves the diversion of two sewers and an 
outfall, the demolition of various sheds and 
jetties, the reconstruction of the passage 
between the Brocklebank and Canada docks, 
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and the construction of a new west wall 
Brocklebank dock and a river 


The new deep water quays at Leith were 
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The measures include the driving of steel 
sheet piling, the encasing of existing brick 
river walls in reinforced concrete, the con- 
struction of reinforced concrete flood ,walls 
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constructed between 1946 and 1949 at 
Eastoke was completed for a distance of 
500 yards during 1950. These new walls 
consist of steel sheet piling surmounted by a 











completed during the year, just over 1000ft 
of quay wall of caisson construction having 
heen provided. In plan the new deep water 
quays form a triangle, the base of which 
was the original shore line, the two remaining 
sides being the new quays and the triangular 
area thus enclosed being reclaimed. For 
the greater part of their length the quays 
rest on piers 15ft wide, composed of “‘ ground 
caissons ”’ spaced 35ft apart, and spanned 
by “top caissons.” In general the caissons 
were constructed of prestressed concrete. 
he deep water quays at Leith were designed 
jointly by the Leith Dock Commission and 
L. G. Mouchel and Partners, the contractors 
being Holloway Brothers, Ltd., and the 
Prestressed Concrete Company being respons- 
ible for the prestressed concrete design. 

Of the many smaller works in progress 
during 1950 we reproduce above a progress 
photograph of the vented buttress wall 
under construction at the Victoria Pier, 
St. Heliers Harbour, Jersey. The wall 
rests on reinforced concrete piles, precast 
concrete blocks having been largely employed 
in its construction. The consulting engineers 
for this work are Messrs. Coode, Vaughan- 
Lee, Frank and Gwyther, and the con- 
tractors Sir Lindsay Parkinson and Co., Ltd 


FLoopD PROTECTION AND SEA DEFENCE 


The town of Gainsborough has from time 
to time in the past suffered severely from 
flooding when the level of the River Trent 
was abnormally high. Flood protection work 
started in 1950 involves the construction 
of a flood wall 1} miles long, divided into 
forty-six sectors, each of which was designed 
to suit the varied nature of the existing 
frontage. 


EXCAVATION FOR GATE RECESS—EASTHAM OIL DOCK 


VENTED BUTTRESS 


supported on piles, the heightening and 
strengthening of existing river walls, the 
formation and heightening of flood banks, 
and other miscellaneous works. The River 
Trent Catchment Board’s consulting engi- 


WALL, AT ST. HELIERS HARBOUR, JERSEY’ 


reintorced concrete wall with bullnosed 
coping. 

Sheet piled concrete aprons were con- 
stracted over a length of 360ft as additional 


protection to a length of previously con- 





FACE OF QUAY WALL-—FREETOWN, 


neers are Messrs. Lewis and Duvivier and 
the contractors are Concrete Piling Ltd. 

Messrs. Lewis and Duvivier were also the 
consulting engineers for the sea defence works 
at Eastoke, on Hayling Island and at Herne 
Bay. The contractors for the first of these 
works were R. Robinson and Co., Ltd., 
direct labour being employed at Herne 
Bay. 

The eastward extension of the sea defences 


SIERRA LEONE 


structed concrete breastwork and six new 
groynes were completed in front of the new 
walls. The groynes are in timber up to 
300ft in length, four having timber sheet 
piles and the remaining two horizontal 
underplanking. Approximately half the 
work was carried out under the provisions 
of the Coast Protection Act, 1949. 

The coast at Herne Bay is subject to 
erosion all the way from Reculver to Whit- 
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stable and the problem is complicated by 
extensive movement of the clay cliffs. Sea 
defence works have been constructed in the 
past over a considerable portion of the sea 
frontage to protect the more valuable built- 
up areas and works at present in hand com- 
prise mainly the repair and reconstruction 
of old and damaged lengths of the sea walls. 
A small amount of stabilisation of the clay 
cliffs by deep drainage is also in hand to 
prevent the sea walls being overturned or 
disrupted by mud runs and deep-seated 
slides as has occurred in the past. 


River Works In LONDON 


The construction of the South Bank 
River Wall was completed on October 7, 
1950, nearly three months ahead of the 
scheduled time. The wall is some 1700ft 
long and is of mass concrete, faced with 
Cornish granite. The work included the 
reclamation of about 44 acres of land from 
the river. The wall was constructed for the 
London County Council by Richard Costain 
and Co., Ltd. (see THE ENGINEER, August 4th 
1950, p. 130.) To provide additional tacili ies 
for Festival visitors, two landing stages at 
the South Bank site and one at Battersea 
Park were under ‘construction in 1950. 
They consist of floating pontoons, connected 
to the shore by hinged brows of Bailey 
bridging material. 


CoLONIAL HARBOURS 


A number of interesting colonial harbour- 
works were in progress during 1950, a descrip- 
tion of some of these works on the African 
continent being given in THE ENGINEER of 
July 21, 1950, page 65. One of these projects 
which is making good progress is the deep- 


She Pes 


PS A ies 


THE ENGINEER 


long with a depth of water of 32ft at low 
water mark. 

By the end of 1950 about 600ft of the 
wall was completed to 4ft above the level 
of L.W.O.S.T., and the ashlar facing and 
concrete superstructure was completed to 
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shed. Work on the foundatons for ard thy 
erection of the first single-storey sed jy 
by now due to start. 

The deep-water quay at Freetown i 
expected to be completed during 1959 
The consulting engineers are Messrs. | ‘ode 





NORTH MOLE, POCO-DO-BisPO DOCK, 


a height of 12ft above L.W.O.8S.T. for a 
length of about 400ft. The laterite rubble 
backing was deposited and completed for a 
length of about 500ft and some of the filling 
behind the wall was deposited. The rubble 
bank on the outer face of the reclamation 





BLOCK SETTING STRUCTURE AND DIVING BELL, LISBON PORT 


water quay at Freetown, Sierra Leone. A 
cross-section of this quay is shown on page 84 
and an illustration showing the progress of 
the quay up to the middle of last year is 
reproduced on page 85. 

The wall is founded on a layer of firm 
sand and clay mixed with laterite boulders, 
on which is first placed a bed of 4:1 mass 
concrete, deposited under water, and screeded 
by divers to receive the precast concrete 
blocks. These blocks are set in horizontal 
bond and weigh up to 20 tons each. When 
completed the wharf wall will be 1200ft 


area at the east end of the site was com- 
pleted over a length in excess of 1000ft, 
and over the remaining Jength was up to the 
level of 8ft above L.W.0.8S.T. Some 120,000 
cubic yards of material excavated from the 
cliff, the access road and the foundation of 
the wall were deposited in the reclamation 
area and work on the laying of permanent 
drains in this area was in hand. The steel- 
work for one of the single-storey and for the 
double-storey transit sheds was delivered 


to the site and work was in progress in 
making up the roof trusses for the first 


LISBON PORT 


Vaughan-Lee, Frank and Gwyther, and the 
contractors, Pauling and Co., Ltd. 


LisBon Port 


In Europe some extensive construction 
for the port authority of Lisbon, Portugal, 
was in progress in 1950, the contractors being 
Edmund Nuttall Sons and Co. (London)) 
Ltd. Two of these contracts were virtually 
completed by the end of the year—the works 
at Cabo Ruivo, consisting of a dock provided 
with slipways and a river wall, and the Poco 
do Bispo dock, which is 1378ft long and 
328ft wide. The third contract, the Pedroucos 
fish dock, which will be 1575ft long and 
459ft wide, is expected to be completed 
towards the end of this year. None of the 
docks forms a closed basin, the range of 
tides on the Tagus being small enough to 
allow this, but all three of the contracts 
involved extensive dredging and reclamation. 

The quay walls were generally of block- 
work construction, with a foundation mound 
of rubble. Since the waters of the Tagus are 
very silty, the work was arranged to avoid 
the use of divers as much as possible. Diving 
bells were therefore employed to form the 
rubble bases and the blocks were positioned 
with the aid of a light steel tower, to which 
sighting wires were fixed. This structure 
which is shown in the illustration on this page 
was set on top of the block, which could thus 
be set to line and level. After setting, the 
block was inspected by a diver, but divers 
were not otherwise employed. One type of 
diving bell used for this work was developed 
in Lisbon and was capable of operating inde- 
pendently of a crane. The bell moved on 
four vertical guides on a pontoon, its position 
on the pontoon being controlled by winches 
and capstans. 


ee 


Export LIcENSING REGULATIONS.—An announce- 
ment by the Board of Trade says that the existing 
export licensing regulations have now all been 
embodied in a new Consolidation Order, giving full 
details of all goods subject to export licensing. 
This Order, the Export of Goods (Control) (Con- 
solidation) Order, 1950 (S.I. 1950 No, 2138) came 
into operation on January 8th. No changes have 
been made in the regulations. 
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Naval Construction in 1950 


By RAYMOND V. B. BLACKMAN 
No. I1I—(Continued from page 74, January 12th) 


HE ‘* Wilkinson,” laid down on February 

1, 1050, and “ Willis A. Lee,’’ both under 
constru’tion by the Bethlehem Company, 
Quincy. “‘Mark A. Mitscher,” and “‘Jchn 8. 
McCain.”’ both being built. by the Bath Iron 
Works Corporation, will be the largest 
destrov-rs ever built. Indeed they will 
be larver than some ships rated as light 


(escort destroyer) and “‘ DDK ” types merged. 
They displace 2500 tons (3300 tons full load), 
and are armed with two large ahead-throwing 
A.S. weapons, four to six automatic 3in 
guns in twin mountings, and two or three 
hedgehogs. Geared turbines of 60,000-s.h.p. 
turning two screws give them a speed of 35 
knots. A number of “Sono-buoys”’ are 





U.S.S. ** CARPENTER "’ 


cruisers in other countries. They are 
reported to be costing 15,000,000 dollars 
each, and are of a new and powerful type 
specifically designed for long-range Fleet 
duties. All ordered on August 3, 1948, they 
are scheduled to be completed in 1951-52. 
They will have a displacement of 3675 tons 
(4400 tons full load) with an overall length of 
493ft and a beam of 49ft. 

The “ Timmermaa,” a more normal fleet 
destroyer, 2425 tons displacement, laid down 
in October, 1945, by the Bath Iron Works 
Corporation, is being completed to a new 
design with more powerful machinery of 
light weight, employing much higher tem- 
peratures and pressures than hitherto. She 
is a modification of the original ‘‘ Gearing ”’ 
design and is officially described as the proto- 
type of a new class. 

The “ Carpenter,” illustrated above origin- 
ally of the “ Gearing” class, is also now 
described as of a new class bearing her name. 
Partially built by the Consolidated Steel 
Corporation in Texas, and launched on 
December 30, 1945, the “‘ Carpenter” was 
towed to the Newport News Shipbuilding 
and Dry Dock Company, Virginia, in 1947, for 
completion as a “hunter-killer’’ with the 
designation “DDK,” and joined the Fleet 
early in 1950. She is equipped with the 
latest armament and secret sound-detection 
devices designed to aid in hunting and 
destroying high-speed Schnorkel-type sub- 
marines. Her equipment can record a 
submarine’s position, depth, course and speed. 
A sister ship, the “ Robert A. Owens,” (illus- 
trated herewith) was also towed to Newport 
in 1947 for completion as a hunter-killer. Six 
other ships of the “ Gearing ”’ class are being 
similarly converted. 

Ail these ships were rated as “ DDKs”’ 
unti] March 4, 1950, when the ‘“‘ DDE” 


included in the equipment. These are 
dropped in a diamond-shaped pattern with 
one in the middle of the diamond, a total of 
five, outlining an area in which a submarine 
is suspected to be operating. These buoys 
contain microphones which pick up the sound 
of the submarine and permit the destroyer 
to detect in which direction and at what 
speed the submarine is moving. In addition 
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‘* Attack’ type, three—the “ Gudgeon,” 
“Tang” and “ Wahoo”—are under con- 
struction by the Portsmouth Navy Yard, 
while the other three—the “ Harder,” 
‘Trigger’ and “Trout” are being built 
by the Electric Boat Company, Groton. 
With a displacement of 1600 tons and a 
length of 262ft overall, they have diesel- 
electric machinery designed for over 20 
knots on the surface and over 15 knots sub- 
merged. They are streamlined boats with 
short hulls and Schnorkel breathing appa- 
ratus designed for higher underwater speeds. 
It is reported that they will be the fastest 
submarines afloat, embodying various 
improvements based on war experience. 
Three other submarines of medium size, 
“Ki,” “K2,” and “K3,” are being 
built by the Electric Boat Company and the 
Mare Island Navy Shipyard. With a dis- 


-placement of 750 tons and an overall length 


of 115ft they are of a very handy design 
specifically intended for anti-submarine 
operations. No fewer than twenty-three 
existing submarines have now been converted 
to ‘‘ Guppy ” (greater underwater propulsive 
power), while thirteen have been converted 
to guided missile (“‘Cusk”), radar picket 
(‘‘ Burrfush,” ‘‘ Requiem,” “ Spinax” and 
“Tigrone’”’), anti-submarine (“‘ Grouper ”’), 
amphibious troop transport (‘‘ Perch” and 
“Sealion”’), oiler (“Guavina”), cargo 
(‘‘ Barbero’), and experimental electronic 
(“‘ Baya ’’), sonar (‘‘ Seacat’’), and target 
(“‘ Manta ”’) types. 

The programme of new construction 
announced in 1950 comprises 112 ships, 
mostly small. They include an atomic- 
powered submarine of 2500 tons displace- 
ment. The Navy hopes to have the vessel 
in operation within three years after funds 
become available, presumably some time in 
1954, since the programme will be financed 
largely from funds for the 1952 fiscal year 
beginning July 1, 1951. Plans for a nuclear- 
powered submarine, theoretically capable of 
cruising almost indefinitely without refuelling 
are reported to be already near the blueprint 
stage. The programme also includes a sub- 
marine of 2200 tons displacement with a 
closed-cycle propulsion plant—no external 
source of oxygen—a high-speed underwater 





U.S.S. ** ROBERT A. OWENS *’ 


to the above eight ““DDEs”’ seven other 
ex-‘‘ Gearing” class destroyers have been 
modified as ‘“‘DDEs.” The “ Basilone ” 
and ‘‘ Epperson ”’ were converted to ‘‘ ASW ”’ 
(anti-submarine warfare) and completed 
as escort destroyers, the remaining five 
being redesignated “‘DDEs” on March 4, 
1950. Twenty-four other destroyers of the 
“Gearing ”’ class have been converted to 
radar picket destroyers (“-DDRs”’) and many 
ships of other classes have been converted to 
“ DDEs ” and “ DDRs.” 

Of six new submarines of the high-speed 


target displacing 1100 tons, a small coastal 
experimental submarine of 250 tons, and five 
minesweepers. The overall programme also 
provides for the modernisation of thirty 
warships, including six fleet aircraft carriers 
of the “‘ Essex ” class to be ready for service 
in two years, and the conversion of the heavy 
cruiser into a guided-missile ship mentioned 
earlier. 


FRANCE 


The Secretary for the Navy announced in 
1950 that an aircraft carrier would be built, 
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but it is not clear whether she will be a new 


design or the long-delayed ‘‘ Clemenceau,” 
the design of which provided for a standard 
displacement of 15,700 tons with an overall 
length of 753ft, a beam of 83}ft, an extreme 
width of 118ft, and a draught of 21}ft, the 
armament comprising sixteen 3-9in A.A. 
guns and sixteen 57mm A.A. weapons, and 
the propelling machinery consisting of four 
Indret-Sural boilers and two sets of Parsons 
geared turbines equal to a speed of 32 knots. 
She was authorised in 1947 and ordered at 
Brest Dockyard, but her construction was 
not started owing to the fact that no credits 
had been allocated. : 
The new battleship “Jean Bart” was 
finally completed and commissioned in 
April, 1950, for gunnery trials and exercises 
after more than thirteen years of vicissitudes. 
She was laid down on January 1, 1937, and 
launched on March 6, 1940, being built in 
dry dock at St. Nazaire. She succeeded in 
escaping in June, 1940, in an incomplete 
state and prior to any trials, and arrived at 
Casablanca, where she remained during the 
war. Building was resumed in 1945 at 
Brest Navy Yard and she ran her first sea 
trials in January, 1949. With a displacement 
of 38,750 tons (48,750 tons full load) she has 
an overall length of 813?ft, a beam of 1164ft 
and a maximum draught of 32}ft. She is 
armed with eight l5in guns, nine 6in 
weapons, twenty-four 4in dual-purpose guns, 
twenty-eight 57mm A.A. weapons of a new 
model, and forty 20mm A.A. pieces. Her 
armour includes a 15?in to 8#in belt, 17in 
to 5}in turrets, and 6fin to 1}in decks. Her 
propelling machinery comprises six Indret- 
Sural boilers and four sets of Parsons geared 
turbines aggregating 150,000 s.h.p., equal 
to a speed of 30 knots, but on trials she 
attained 32 knots with 160,000 s.h.p. She 
carries 6000 tons of oil fuel, and has a range 
of 10,000 miles at a speed of 14 knots. Having 
had bulges fitted she has greater beam than 
her sister “ Richelieu,” completed in July, 
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resumed in 1946 and launched on August 11 
that year, when she was again stopped, is 
s‘ill suspended for financial reasons. It is 
reported that she may be completed as an 
on i-aireraft cruiser with modified armament. 

France’s new construction programme 
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escort vessels with a very large radius 
action, they will carry four 2:25in (ST 
A.A. guns in twin mounts and a very } owerfy} 
anti-submarine armament at a spec of % 
knots, obtained from turbines of 20,0::0 8hp 


A gas turbine of 3500 h.p. is uncer gop, 





DUTCH_ FRIGATE ** VAN 


comprises two fast anti-aircraft destroyers, 
four fast anti-submarine frigates, four sub- 
marines of 1200 tons, and three 300-ton 
river gunboats. It also provides for the 
completion of the submarines ‘‘ Andromede ”’ 
and “ Artemis.” 

The A.A. destroyers will displace 2750 
tons and have a length of 4214ft overall and 
a beam of 41?ft. The armament will com- 
prise six 5in A.A. guns m twin mounts, six 





U.S. GUPPY SUBMARINE ‘‘ CORPORAL’ 


1940, and also has a different type of bridge, 
improved anti-aircraft armament, and 
elaborate radar equipment which renders 
her suitable for employment as a “‘ command 
vessel.” 

The construction of the cruiser “De 
Grasse,” 8000 tons, laid down in November, 
1938, suspended during enemy occupation, 


57mm A.A. weapons, four 21-7in torpedo 
tubes and anti-submarine weapons similar 
to the hedgehog or squid. The propelling 
machinery will consist of geared turbines of 
63,000 s.h.p. designed for a speed of 34 knots. 

The four fast anti-submarine friga‘es will 
displace 1500 tons with a length of 315ft and 
a beam of 334ft. Designed as seagoing convoy 


AMSTEL "’ 


struction at the works of the Société Turbo. 
meca for installation in a French naval 
craft. This turbine is supplementary to a 
diesel engine which will propel the vessel at 
cruising speed. 


ITALY 


Italy is no longer tied by one of the con. 
ditions of the 1947 Peace Treaty which 
prohibited the construction of any warship 
before January 1, 1950, and she is therefore 
going ahead with building projects. Six 
large destroyers with special anti-submarine 
equipment and improved anti-aircraft arma- 
ment are to be laid down, and existing 
destroyers are being converted to AS. 
hunter-killer escorts. Two or three more 
corvettes are to be completed. 


NETHERLANDS 
The cruiser ‘“‘De Zeven  Provincien” 
(ex-“‘ De Ruyter,” ex-‘‘ Eendracht,”  ex- 
‘“* Kijkduin’’) was launched b ueen 
J y 


Juliana on August 22, 1950. The ship was 
originally designed for a standard displace- 
ment of 8350 tons (9472 tons full load), with 
an overall length of 609ft, a beam of 56}ft 
and a maximum draught of 21ft, the arma- 
ment comprising eight 6in guns, eight 57mm 
A.A. weapons, and eight 40mm A.A. pieces. 
protection included 4in to 3in armoured 
sides, and the propelling machinery con- 
sis'ed of four boilers of the three-drum type 
and Parsons geared turbines of 80,000 s.h.p., 
designed for a speed of 33 knots. Laid down 
at Rotterdam in 1939, construction was 
resumed in 1946, and she is expected te be 
completed in 1953. 

A further batch of six large anti-submarine 
destroyers similar to the six ordered in 1948 
was ordered in January, 1950. Of 2097 tons 
displacement they will have no torpedo 
tubes, but will have some side armour as 
well as deck protection. They are referred 
to in the Netherlands as ‘submarine 
chasers.” Four submarines are projected. 
Six destroyer escorts were acquired in 1950 
from the United States, where they were 
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fitted .s up-to-date anti-submarine frigates. 
The first pair delivered were the “ De Bitter ”’ 
and the“ Van Amstel” (illustrated opposite). 


SWEDEN 
Two large destroyers of improved 
“Qland” design, the “Halland” and 


“maland,” of 2550 tons displacement, are 
under construction and two similar ships are 
projected. Four submarine chasers of 600 
tons wre being built with twenty more 
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planned. Three submarines, two mine- 
sweepers and eleven torpedo boats are under 
construction. 
VENEZUELA 

An order for two destroyers has been 
placed with Vickers-Armstrongs by the 
Venezuelan Government. Judging by the 
fact that the two vessels are to cost £5,000,000 


they will be among the largest vessels of their 
category. 


‘Call in 1950 


By Sm RICHARD A. S. REDMAYNE, K.C.B. 
No. II—(Continued from page 50, January 12th) 


DECLINE IN MANPOWER 


HE manpower at the collieries, which had 

by then been already falling for some 
months past, was by February 4, 1950, at 
706,600 persons, the lowest since March, 
1947. It was then thought that the decrease 
was due, in large measure, to the relaxation 
of the Control of Engagement Order, re- 
quiring miners to remain in their own industry, 
and so, by implication, that the phenomenon 
was temporary. But by October, the decline 
having continued, the National Coal Board 
and the miners’ leaders became much con- 
cerned about it. Figures in the returns pub- 
lished on the 17th of that month by the 
Minister of Fuel and Power showed the 
gravity of the position ; for the second week 
in succession the labour force at the collieries 
had fallen by 1000 and the total of 688,900 
persons was the lowest for over fifty years. 
Although, as stated above, the lifting of the 
restriction on change of occupation from the 
coal industry may be accountable for a part 
of the diminution of manpower, it cannot now 
be accepted to be the sole cause of the 
decline. Yet, as Lord Hyndley pointed out, 
on the occasion of the publication of the 
Board’s 1949 report, coal mining is now one 
of the best-paid industries in the country. 
The average weekly earnings in 1949 were 
£8 12s., compared with £6 3s. 2d. in 1946 and 
2 12s. 11d. in 1938, and, it may be added, 
the earnings of those employed underground 
and particularly those actually employed 
at the face in getting the coal considerably 
exceeded those figures. It is difficult, there- 
fore, to assign a reason for the diminution in 
mining manpower. When the present writer 
entered the coal mining industry sixty-seven 
years ago it was a common saying in mining 
districts, “once a miner, always a miner,” 
and the sons of miners followed their fathers 
into the mines as a natural course, but a 
change seems to have taken place in late 
years, 

EARNINGS 

The average weekly earnings in cash and 

allowances in kind during the first three- 


quarters of the past year and the last quarter 
of 1949 were as follows :— 


Under- Surface All 

ground workers 

£ os. d. oS a a. £s. d. 
Fourth quarter, 1949 914 9...7 0 1..9 2 5 
First quarter, 1950 ...10 0 1...7 4 5...9 7 6 
Secon quarter, 1950 9 10 11 ... 618 7...819 0O 
Third quarter, 1950... 9 2 2...613 5...8 11 1 


DISPUTES 


The National Executive of the National 
Union of Mineworkers decided on March 
9th last to continue for another year, as from 
April 30th, the agreement under which 
miners work a Saturday shift, or an extended 
shift on weekdays. ‘The union; it was 
thought, might then again approach the 


Board concerning the supply of cheap 
coal, on the national level, to miners 
in Cumberland and part of Lancashire, 
which was in dispute during 1949. In April the 
N.C.B. offered to the 55,000 Lancashire and 
Cumberland miners 4 tons 8 cwt of cheap 
coal a year at an annual cost to the Board 
of £136,000, those being the only miners who 
did not receive free or cheap coal as part of 
their wages. The price would be the market 
price less £1 1s. a ton, which means the 
miners involved would have to pay about £3 
a ton for their concessionary coal. 

On February 9th last the Miners’ Execu- 
tive met in London to consider the next step 
following upon the Coal Board’s refusal to 
agree to a revision of the cost-of-living sliding 
scale agreement of 1940, so as to provide 
wage increases for lower-paid workers. 

The Board had rejected, too, the miners’ 
proposal that appointments to certain posts 
at the collieries should be discussed with the 
Colliery Consultative Committees, the pro- 
posal made being that when appointments 
are made relating to health, welfare and 
safety, training, and so on—which really 
encompass all managerial posts—they should 
be advertised at the pit, to be open to every 
workman whose qualifications fitted him for 
them, and that the Management, while 
retaining the right to make an official 
appointment, should co-operate with the 
Colliery Consultative Committee and seek 
its support in securing the best available 
person for the job. In the present writer’s view 
it would never have done to have agreed to this 
proposal. For proper management, in the 
true sense of the term, under it would be 
impossible; the Association of Colliery 
Managers was right, therefore, in its opposi- 
tion to the proposal: The manager knows 
best what are the requirements to be met and 
the men best fitted to meet those require- 
ments, and he is also the person Jegally 
responsible under the Mines Act for the safety 
—the control and management—of the 
colliery. The National Association of Colliery 
Owners, Deputies and Shotfirers also opposed 
the suggestion. 

On July 26th last the Executive of the 
Miners’ Union rejected the offer of the Board 
to increase the miners’ minimum wage by 5s. 
a week, in settlement of the application of 
the miners already alluded to. The matter 
therefore went before the industry’s Arbi- 
tration Tribunal. The miners’ claim was for 
2s. a shift increase, which, it was estimated, 
would cost the industry from £8 million to 
£10 million per annum, whereas if the Board’s 
offer had been accepted it would have meant 
a cost to the industry of about £2,250,000 a 
year, and would have increased the existing 
minimum of £5 for surface workers to £5 5s. 
and that of underground workers from £5 15s. 
to £6 a week ; overtime earnings would also 
have been increased. 
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The National Reference Tribunal—which is 
an independent arbitration panel—was asked 
by the Miners’ Executive for a revision of the 
cost-of-living agreement for an increase of 
3s. 2d. a shift for every five points’ rise in the 
cost of living, no increase having been paid 
since 1947, when the interim index of retail 
prices superseded the old cost-of-living index 
on which the agreement was based. The 
miners’ cost-of-living bonuses have remained 
at 2s. 8d. a shift since then. 

On October 6th the Tribunal awarded 
£3,500,000 and referred particularly to the 
relation between the wages of the ordinary 
day-wage workers and craftsmen. There was 
a clear implication that minimum rates should 
be increased by 5s. a week, as the Board had 
offered, with similar increases for those 
earning rather more than the minimum. 
The war wage arrangement of 1940 was 
rescinded on the understanding, which the 
Board had not opposed, that the 2s. 8d. 
payable under it should be consolidated in 
current wages. 

The Miners’ Executive and the Board met 
on October 19th to discuss the distribution of 
the £3,500,000 per annum award by the 
Tribunal. The miners’ leaders urged the 
Board, in view of the shortage of manpower 
and the possibility of a resultant national 
fuel crisis, not to stand by the award, but to 
put forward a more generous offer, but the 
Board could not agree. 

On November 2nd agreement was finally 
reached. The scheme affects 225,000 persons 
and provides for an increase of 5s. a week in 
the minimum rates for all adult workers and 
increases varying from 5s. to 8s. for youths 
between fifteen and twenty years of age. 

Those increases took effect from the first 
pay week after October 7th. They adversely 
affected the cost of production in the last 
quarter of the year. 


ABSENTEEISM 


Absenteeism continued to be high in 1950. 
Mr. Noel-Baker, the Minister of Fuel and 
Power, replying to the debate on coal and 
petrol in the House of Commons on March 
29th last, said that he did not disguise that 
the current rate of absenteeism was dis- 
appointing and that more absenteeism meant 
less output. If they had more output they 
could satisfy, or nearly satisfy, the household 
consumer, and long-term foreign markets 
could be absolutely assured. Whether he 
would have made so optimistic a statement 
had he had the results of the second and 
third quarters before him is doubtful! 
He hoped “the miners would remember 
that regular attendance now might help . 
to safeguard full employment in the 
future.” He took up the matter again in 
December, when he endeavoured to show 
that, after involuntary absenteeism was 
allowed for, the fi remaining did not com- 
pare unreasonably with those for other 
industries. 


THE LADDER PLAN 


On February 1, 1950, there was issued a 
plan for the progressive education of colliery 
employees (including the certification of 
tralesmen, surveyors, under officials and 
technicians) prepared by the National Coal 
Board in consultation with the Ministry of 
Education and the Scottish Education De- 
partment. It was considered by the Board 
that there should be at least two distinct 
‘ladders ’” for advancement: the first, for 
the progressive training and promotion of 
suitable men already in the industry as they 
qualify successively to be deputies, overmen, 
under managers, and so on. The second, to 
offer an opening for a career as mining engi- 








90 


neer to men chosen from all classes of society. 
The plan has been sent to various institutions 
interested, has been widely debated by them 
and will eventually be submitted to the 
Minister of Fuel and Power under Section 3 
(3) of the Coal Industry Nationalisation Act. 
This plan for the selection and training of 
men of the collieries is the outcome of long 
study which may be said to have been 
announced by the Holland Committee, which 
dealt especially with the qualification of 
deputies and surveyors (on which Committee 
the present writer served), and was further 
dealt with by the Royal Commission on 
Safety in Coal Mines—to the recommenda- 
tion of which the Mining Association in 1945 
produced a scheme to give effect thereto. 

The plan is to be welcomed as every de- 
serving young man is afforded thereby a 
chance to rise to the highest position in the 
industry. It is a plan, therefore, which must 
undoubtedly tend to the promotion of 
increasing efficiency. 


HEALTH AND SAFETY 


Statistics relating to fatalities from accident 
in our coal mines during the past year will not 
be available until later in 1951 ; but those for 
the year 1949, published last November, 
showed some slight decrease as compared 
with 1948. The respective figures were as 
follows : 


Total Total 
1949 1948 
Falls of ground 238 248 
Haulage EO ae 109 
Explosions of coal dust gases 
PENDS owas Ass hes ces D ux 17 
Miscellaneous ... ... ... ... a 49 
eee ee a 16 
Total underground ... 411 439 
On the surface ... 49 14 
Total ... 460 468 


The past year witnessed two very distress- 
ing colliery disasters, occasioning much loss 
of life, namely, that at Knockshinnock 
Colliery, in Ayrshire, where a field of soil 
collapsed into the workings of the colliery, 
causing the loss of life of thirteen miners. 
This would appear to have been a case similar 
to that at the small Haltwhistle Colliery, in 
Northumberland, a number of years ago. 
It will be interesting to learn whether working 
of the coal at Knockshinnock was being 
carried on too near to the surface and what, 
if any, precautions were being taken against 
the possibility of inundation. 

The other disaster occurred at Creswell 
Colliery, in Derbyshire, where eighty persons 
lost their lives, it would appear, by 
asphyxiation, due to a fire caused, it was 
thought, by a conveyor belt tearing and jam- 
ming. Preswaably the friction then en- 
gendered caused the fire. In view of the very 
large use of conveyor belts in mines, consider- 
able apprehension exists as to the possibility 
of a recurrence of this kind of accident, and 
the result of the inquiry being held by the 
Chief Inspector into the cause of the accident 
and means for its prevention in the future is 
awaited with interest. Mr. Noel-Baker, the 
Minister of Fuel and Power, speaking at a 
luncheon held by the Coal Industry Society 
in London on October 11th last, said that 
efforts were being made by which a portable 
self-containing breathing apparatus could be 
provided for miners to enable them to pass 
safely through areas of poison gas should that 
emergency arise. He also mentioned that 
research, was being carried out towards 
securing a construction of conveyor belting 
of fireproof material, and the development of 
systems for warning the miners on the occur- 
rence of fire, andin methods of fire suppression. 
Arrangements do exist in regard to some 
conveyor belts whereby on the occurrence of 
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jamming the belt is immediately thrown out 
of gear. 

The use of bolts in roof support in- 
stead of propping in the coal mines of 
U.S.A. has made progress. According to 
Mr. Fieldner, of the U.S.A. Bureau of Mines, 
roof bolting promises to become the most 
important contribution to the control of roof 
in coal mines in modern times, for not only, 
he states, does it reduce the number of 
accidents, but it improves operating efficiency 
at the face, because of the provision of 
greater free space by exclusion of props. 

CENTENARY OF THE MINES INSPECTORATE 

On August 10, 1850, there was passed 
an Act entitled an “Act for the 
Inspection of Coal Mines in Great Britain.”’ 
Tacreby the Secretary of State was 
empowered to appoint inspectors with the 
right to enter and inspect the works of any 
colliery, both above and below ground, and 
inquire into all matters relating to the health 
and safety of the workpeople. The year 1950 
therefore marked the centenary of the mines 
inspectorate. 

MECHANISATION 

The steady growth in the scale of mech- 
anisation in coal mines, which has character- 
ised coal mining in Great Britain throughout 
recent years, continued during 1950, espe- 
cially in the matter of mechanical loaders at 
the coal face and in the improvement of con- 
veyors. As to the length to which conveyors 
can be applied for the conveyance of coal in 
mines, an instance may be given. A cable 
belt conveyor has been constructed by the 
Cable Belt Company, Ltd., which it is pro- 
posed, when the initial difficulties have 
been settled, to put to work at a pit in 
Scotland, to displace three conveyors having 
a total length of 787 yards at an incline of 
lin4. It will be driven by a 150 h.p. electric 
motor and will be capable of an output of 
150 tons per hour, travelling at the rate of 
228ft per minute. 

When considering the subject of mech- 
anisation one has to bear in mind to what 
extent it is justifiable. Thus, in a paper 
entitled ‘‘ Scientific Method in Mining,” con- 
tributed by Mr. W. L. Muir to the Institution 
of Mining and Metallurgy and published on 
October 5, 1950, the subject of mechanisation 
is dealt with thoughtfully; as the author 
says, ‘‘ The only justification of mechanis.- 
tion is that it reduces costs and by the same 
process increases productivity, thereby 
making another or higher general standard 
of living. The effect on costs is to reduce 
the cost of labour in working cost, but 
to increase the capital required per ton 
on mineral produced. The interest charges 
on capital in the working cost are there- 
fore increased. As long as the reduction 
in labour cost is more than the increase 
in interest charges, the mechanisation 
is completely justified.” He points out 
that, in the case of the brown coal workings 
of Germany—and he might have added, per- 
haps, also in that of the opencast workings in 
England—where mechanisation is carried 
almost to the ultimate limit, “‘ interest and 
depreciation charges form a higher proportion 
of total working costs than do labour charges. 
When this stage has been reached efforts to 
keep down working costs must shift their 
main emphasis from technical to economic 
conditions. They must aim at minimising 
interest charges per ton produced by having 

a big enough mine with a long life, and 
depreciation charges by maximum utilisa- 
tion of machines and equipment.”’ 


THE NaTionaL Coat Boarp 


On November 14, 1950, the National Coal 
Board issued its “‘ Plan for Coal,” a plan 
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for the production of cheaper and bett or og) 
which would require for its completion th, 
investment of £635 million between thy 
present time and 1965. (Of thi sum, 
£115 million is to be spent on “ an illary” 
plants.) That is to say, a sum ex ‘eeding 
the global sum for the compensatioy 
of the colliery owners by £470,340,009: 
The scheme involves the reconstruction of 
probably 250 of the 950 collieries now in pro. 
duction, which will produce nearly 70 per 
cent of all the coal required, estimate: at 249 
million tons a .year or thereabouts, in the 
period from 1961 to 1965. About ‘wenty 
new large mines and about fifty new drif 
mines will be opened out, which will accoun 
for another 10 per cent, and the ren.aining 
20 per cent will come from some 250 collieries, 
continuing in their present state without big 
technical reorganisation. The reconstructed 
industry, it is hoped, should in ten or fifteen 
years from now require some 80,000 fewer 
mineworkers than are employed at present, 
and it is estimated that (on mid-1949 prices) 
the saving to the country will be 7s. a ton. 

On December 4th Sir Eric Young, coal pro. 
duction member of the N.C.B., resigned his 
position thereon, stating that his resigiation 
was not connected with the existing coal 
crisis nor occasioned on the grounds of ill. 
health. It will be remembered that Sir 
Charles Reid, the other original production 
member of the Board, resigned in May, 1948, 
so the Board, at the moment, contains no 
mining engineer. 

It was announced on December 30, 1949, 
that as from January, 1950, the Durham 
coalfield would be formed into a separ. 
ate division, leaving Northumberland with 
Cumberland to constitute another division. 
Mr.-E. H. D. Skinner, the chairman of the 
pre-existing northern division, was trans. 
ferred to the chairmanship of the New 
Durham Division, and Mr. James Bowman 


(hitherto Vice-President of the Nation- 
al Union of Mine Workers and General 
Secretary of the Northumberland area) 
became chairman of the new Northern 
Divisional Board. 

The Scottish“ Division also suffered a 


modification of areas. The five areas were: 
(1) Fife and Clackmannan Coalfield, (2) Mid 
and East Lothian, (3) and (4) Central Coal- 
field (divided into (a) Central West and (5) 
Central East), and (5) Ayr and Dumfries 
Coalfield. There was arranged during the 
past year a sixth area, which will probably 
comprise some of the collieries in the extreme 
west of the Fife and Clackmannan area and 
some of those in the northern part of the 
Central West area. 

As from January 1, 1950, Dr. W. Reid 
relinquished his position of Production 
Director in Scotland on being appointed 
Deputy Chairman of the Scottish Division. 

The Conservative Party, in its election 
manifesto, issued in January of the past 
year, stated that it would, if it came into 
power, drastically reorganise the coal industry 
as a public undertaking by giving autonomy 
to the Area Boards. By decentralising .the 
work of the National Board it would give 
greater responsibility to men on the spot 
and revive local loyalties and enthusiasm. 
Some such measure would be welcome, as 
making for efficiency by giving increased 
authority for the technical management of 
the collieries and lessened bureaucratic dic- 
tation. 

As 1950 ended some pronouncement from 
the Board seemed desirable as to how the 
Schuman scheme, if carried into effect, with- 
out the participation therein of (reat 
Britain, would be likely to affect our coal 
interests, and as to whether we should throw 
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inour lot with the six other participating 
nations or keep out. So far the Board has 
not made its position clear in relation to 
the plan. But it is necessary that, not only 
the coal industry, but the other great 
industries 80 dependent thereon should be 
informed about the attitude of the Board 
on What has been well described as “a 
far-reaching scheme.” For the fear exists in 
gome well-informed business circles that the 
Schuman organisation might result in a 
jwerlul cartel being established, which 
wuld dominate the prices structure and 
international trade of Great Britain. 


OpENCAST COAL 


The late Minister of Fuel and Power, Mr. 
(jaitskell, stated at a meeting of representa- 
tives of the Federation of Building and Civil 
Engineering Contractors, in January, 1950, 
that the Government’s policy in regard to the 
production of coal from opencast workings 
remained as stated in the House of Commons 
in August, 1947, namely, the continuation of 
the production at a high level to the end of 
1951 and thereafter on a gradually diminish- 
ing scale. Over the next four years pro- 
duction, which is now paying its way, would 
be limited to what could be produced without 
loss, using the plant at present available 
without excessive dollar expenditure on 
American plant. Some 25 million tons might 
be produced in 1950 and 1951, falling be- 
tween 15 million and 20 million tons in 1952 
and 1953. Vigorous protests continued to be 
made against taking further agricultural land 
for opencast extraction of coal. 


LEGISLATION 


The Coal Mining (Subsidence) Bill, which 
provides for the repair of damage to small 
dwelling-houses by subsidence from coal 
mining, was read a third time in the House of 
Commons on May 25th. This repair is limited 
to the damage to houses of a rateable value, 
in England and Wales, of £32, and £52 in 
Scotland, and relates only to damage 
accruing since January 1, 1947. It does not 
cover expenditure on roads, sewers, &c., 
which have suffered from subsidence. 

Coal Compensation Order.—The Minister of 
Fuel and Power, in February last, made a new 
regulation governing the satisfaction of 
“partial compensation ’’ for the nationalisa- 
tion of the coal industry. 

Mining Qualifications Board.—At the end 
of February, 1950, the Minister of Fuel and 
Power appointed members of the Mining 
Qualifications Board (under General Regula- 
tions. 1950), a body replacing the old Board 
for Mining Examinations, which had been in 
existence since 1912. 

The new Board comprised seven persons 
namely :— 

Chairman, Professor J. S. Felton, M.A. 

Members, Mr. (now Sir) Andrew M. Bryan, 
J.P., B.Sc., M.I.M.E., F.R.S.E.; Mr. W. C, 
Jones, J.P.; Mr. J. C. Mitcheson, B.Sc., 
MIM.E., F.G.S.; Mr. Hugh Richmont, 
BSc., Dip.R.T.C., M.I.M.E.; Professor J. A. 
8. Ritson, D.8.0., O.B.E., M.C., T.D., B.Sc., 
M.I.Min.E., M.I.M.M.; Mr. H. Sanson, M.C.., 
M.I.Min.E.; Sir Geoffrey Vickers, V.C. 

Professor Ritson, Sir Andrew Bryan and 
Mr. W. Jones were members of the old Board. 


COMPENSATION TO COLLIERY OWNERS 


Towards the settlement of compensation 
payments to colliery owners the work of 
Valuing the many separate units in the 
several districts proceeded during the year 
and must by now be nearly, if not entirely, 
completed. But, so far, the District Boards 
have not adjudicated upon them. In some 
of the distriets the erstwhile colliery owners 
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have endeavoured to “get together” and 
settle among themselves the division of that 
portion of the global sum allotted to their 
district. In two such districts a final deter- 
mination was reached by agreement. In 
Kent, comprising four ownerships, it was 
reached at the beginning, and in Somerset, 
consisting of seven ownerships, in the autumn 
of the past year. Final settlement by the 
several ownerships of a district is complicated 
by the necessity to assess the compensation 
for ancillary assets and stocks. In the cases 


‘mentioned, where agreement was arzived at, 


the global assets had to be scaled down to fit 
the district’s allocation. 


GASIFICATION oF CoaL SEAMS 


The first attempt to ignite coal seams 
underground in Great Britain with a view to 
obtaining combustible gas was carried out at 
Newman Spinney, in Derbyshire, on May 23, 
1950. The site selected for the trial was a 
disused opencast. The coal was that in a 
thin seam 60ft below ground, which was set 
on fire by detonating two R.A.F. incendiary 
bombs placed among wood and directing a 
powerful air draught to fan the flames. But 
more experimental work is essential before a 
well-designed large-scale programme of under- 
ground gasification could be drawn up. 

The aim of gasification of coal in situ is of 
course, to obtain cheap power from seams 
which cannot be worked economically by 
mining methods. The gas produced at the 
experiment mentioned above will probably 
in the first instance be burned in gas turbines. 

Since this review article was written 
definite particulars have been published 
pointing to the gravity of the coal position 
in this country. In the fifty-two weeks of 
the past year the average number of workers 
at the mines was 697,000, compared with 
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719,500 the year before. Absenteeism aver- 
aged 11-96 per cent, as compared with 12-34 
per cent in 1949, and output per man-shift 
was 1-19 tons, as compared with 1-16 tons. 
Home consumption had increased from 
195,123,000 tons to 202,461,000 tons. Ex- 
ports and bunkers were each down by more 
than a million tons. 

Complete coal output figures for 1950 
were issued on January 3rd of this year and 
showed that, including opencast coal, the 
total was about 1,700,000 tons less than the 
lowest estimate of the Economic Survey; and 
exported coal had fallen as stated above, and 
American coal was being unloaded at three 
British ports. 

On January 3rd of the present year 
the Prime Minister, with several other 
Ministers, met at 10, Downing Street the 
Executive Committee of the National 
Union of Mineworkers, and made an appeal 
for 3 million tons more coal by the end 
of April, with maximum increase in the next 
two months with the object of avoiding, if 
possible, a coal crisis this winter. 

It is difficult to see how the promise of 
more wages and improved conditions to the 
miners will solve the problem of how to 
increase output. A temporary spurt may 
result, but not a permanent increase. When 
the miner finds himself in the 9s. income 
tax bracket he tends to ease off work ; espe- 
cially is this true of the face worker, who 
can earn high wages. What is the solution ? 
Decentralisation of management,.in the 
local autonomy of the District Board, 
instead of centralisation in London, so that 
the miners and the management of the 
collieries are brought closer together, so 
that those who really understand the daily 
practical requirements are free to act, and 
act quickly, which is of the essence of good 
colliery management. 


Gas Turbines in 1950 


No. II—(Continued from page 58, January 12th) 


Gas ‘TURBINES IN THE U.S.A. 

\ E are indebted to our American Corres- 

pondent for the following notes. The 
first American manufacturer to undertake 
large-scale production of industrial gas 
turbines is the General Electric Company, 
of Schenectady. The company recently 
decided to create new 
and specialised manu- 
facturing facilities, at 


is to be produced for power generation 
purposes. 

The simple-cycle gas-turbine power plant 
consists of a single stage of compression of 
approximately six atmospheres, together 
with suitable combustion chambers and a 
two-stage impulse turbine wheel. It is an 
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to three units in actual 
operation during 1950 
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western utility comp- 
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England power comp- 
any, and the other one 
in a gas turbine electric 
locomotive ; a 5000kW two-shaft compound 
cycle turbine for power generation use, 
and a newly-designed 5000 h.p., two-shaft 
compound cycle mechanical-drive turbine 
for pipe-line pumping and other applications. 
A unit of this type, with a 4000kW generator 





FIG. 1—-FARMINGDALE STATION GAS TURBINE 


open-cycle design with straight through 
in-line arrangement of component parts. 
The unit burns either natural gas or Bunker 
“C” oil (an inexpensive residual oil) and has 
an output rating of approximately 3500kW 
at a speed of 6700 rp.m. The plant is 
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intended particularly for application where 
highest efficiency is not a prime considera- 
tion. Its simplicity, compactness, and 


minimum requirements for building and 
foundation make it suitable for mechanical 
drive application in industrial works, loco- 
motives and in use with a power station 
In addition, it is readily adapt- 


generator. 





THE ENGINEER 


during 1950. The gas turbine is rated 
3500KW at 6680 r.p.m. It is designed for 
full-load operation only, as the fuel consump- 
tion even at no load is in excess of half the 
requirements at 100 per cent load. The over- 
all operating efficiency at full load is equi- 
valent to a production of about 8kWh per 
gallon of fuel. The gas turbine is started 
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able as a mobile or portable power plant. 
As a peak load or standby unit, its fast 
starting characteristics are particularly im- 
portant. It is claimed that from standstill 
it can be brought “on the line ”’ in approxi- 
mately ten minutes. Fig. 2 shows the 
first installation in America of one of these 
3500kW gas turbines for power generation 
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purposes at the Belle Isle Station of the 
Oklahoma Gas and Electric Company. 
Fig. 1 shows a cross section of the Farming- 
dale station of the Central Maine Power 
Company, with a 3500kW gas turbine in a 
position previously occupied by a 2000kW 
steam turbine unit. This installation is 
generally considered to be the most impor- 
tant power generation application of gas 
turbines to go into operation in America 


on diesel oil. It is automatically switched 
over to Bunker “C” fuel after this oil 
has been pumped from a heated underground 
tank through heaters to centrifuges and 
from there to a day tank having a capacity 
of 600 gallons. From the day tank the 
fuel oil is pumped through another heater 
to the turbine. This heating is found neces- 
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sary because Bunker “C” fuel is a thick, 
viscous crude oil residue, which virtually 
solidifies on cooling. Before shutdown of 
the unit, the fuel is switched back to diesel 
oil in order to purge the fuel lines of the 
heavy oil which would solidify on cooling. 
A self-starter driven by a 250 h.p., 480V 
motor performs in sequence all the operations 
required to start and stop the unit. The 
operator turns a switch to start-after a green 
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light shows that some twelve coidition 
have been checked by the controls. Turn. 
ing gear rotates the unit at about 2 ry, 
A cranking motor spins it at 10 per cay 
speed for a few minutes, to purge firing chan, 
bers and ducts, and then commences t, 
bring it up to speed. Diesel oil enters anq 
ignition begins. At about 80 per cert speed 
there is a switch to Bunker “(C” fyg) 
The operator then takes over, adds €XCita. 
tion, picks up speed, synchronises a... goes 
on the line. The maximum startiiz tine 
is about 4 minutes. Energy is geiierated 
at 4160V, three-phase and stepped up ty 
33kV by a S000kVA, three-phase trang. 
former for delivery to an outdoor }usbar 
The first cost of the new installation was 
about 125 dollars per kW. 

Another 4800 h.p., simple-cycle gas tur. 
bine unit was installed during 1950 in the 
Alco-G.E. gas turbine electric locomotive 
which, although still under test, is being 
used alongside other forms of motive power 
in regular freight service by the Union 
Pacific Railroad and is now running between 
Cheyenne, Wyoming and Council Bluffs. 
Iowa. Up to September 3, 1950, it had 
run 55,000 miles in freight service, produced 
184,391,000 gross ton-miles, and burned 
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about 899,000 U.S. gallons of oil. This 
corresponds to an average load of 3000 
tons, against about 2700 tons for 4500 
h.p., three-unit diesel-electric freight loco- 
motives on the Union Pacific Railroad. 

The 5000kW compound cycle gas tur- 
bine power plant of the General Electric 
Company consists of two stages of com- 
pression, with an intercooler between com- 
pressors. Each compressor is driven by 4 
separate turbine, with the two turbines in 
the same casing. One turbine operates at 
constant speed, driving the 5000kW gene- 
rator through reduction gears in addition 
to the high-pressure compressor. The second 
turbine is driven by the exhaust from the 
high-pressure turbine and operates at vary- 
ing speed with load, thus developing higher 
efficiencies proportionally under partia] load 
conditions. The exhaust from the low- 
pressure turbine passes through a regenerator 
to heat the incoming air from the high- 
pressure compressor before it is mixed with 
fuel in the combustion chamber. Because 
of the intercooler, the 5000kW unit requires 
a somewhat larger quantity of cooling water 
than the other gas turbine power plants. 
Since none of this water is raised to a high 
temperature, however, it can readily be 
obtained from and returned to a small stream 
or river, or cooling pond. As in the other 
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designs, either natural gas or low-cost oil 
may be used as @ fuel. This turbine unit 
ig relatively compact, with simple require- 
ments for installation and accessories. Its 
comparatively high efficiency at full load 
and part-load makes it suitable for a variety 
of power generation requirements, such as 
pase lowd, peak load, standby and power 
house wuxiliary generation. 

An additional variation of the basic 
vas turbine design is the 5000 h.p. com- 
nound cycle power plant with a regenerator. 
This unit includes a high pressure turbine, 
which drives a compressor for supplying 
air to the combustion chambers through a 
regenerator heated by the turbine exhaust. 
This high pressure turbine-compressor-com- 
hustion assembly is essentially a hot gas 
generator. The hot gases discharged from 
the high pressure turbine pass through an 
independently-mounted load-shaft turbine, 
which is in the same casing with the high 
pressure turbine. This arrangement per- 
mits the load turbine to be independently 
governed for variable speed/variable load 
operation as required in pipe-line pumping 
and other industrial applications. For power 
generation it can be readily governed to 
operate at constant speed. One of the major 
advantages of the unit is its ability to operate 
at part load with a relatively high degree of 
efficiency. 

Characteristic data of the three basic 
equipments in production are assembled in 
the accompanying table. 

In conjunction with the U.S. Bureau of 
Ships, the Boeing Airplane Company, of 
Seattle, Washington, has developed a par- 
ticularly light, compact and portable gas 
turbine unit, known as the “ 502 ”’ model, 
which is illustrated in Fig. 3. The “502” 
consists of two major sections: the gas 
producer (a jet engine known as the model 
“500") and the output section. The gas 
producer, or “500” consists essentially of 
a compressor, burners and a turbine wheel. 
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Fig. 4. This arrangement makes it impossible 
to stall the engine by application of load, 
permits starting under load, and results in 
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of the Kenworth Motor Truck Corporation 
(Fig. 5) and, hauling a 35ft trailer, it is 
believed to have been the first gas turbine 


Gas Turbine Power Plant Characteristic Data (General Electric) 





a 


ee 


Compound cycle with | Compound cycle with 





Simple cycle regenerators and regenerators 
intercoolers 

Rating (80F and 1000ft altitude max.) 3500kW 5,000kW 5,000 h.p. 
Fuel rate (B.Th.U. /kWh)* eS oie RF 22,970 12,950 10830(B.Th.U. /h.p.h.) 
Overall efficiency a eT ee ee eee 14-9 per cent 26-4 per cent 23-5 per cent 
Maximum overload rating (low ambient tem- 

SEMIN sae, nee pon ans: 30a ode Ge¥ OG 5000kW, 1-0 p.f. 6250kW, 1-0 p.f. 7000 h.p. 
Cooling water required (g.p.m.), lubrication oil 

tank capacity (gallons) ... ... 0... 0... we 320 or zero 1100 350 
Dimensions : 

Length 47ft 49ft 7hin 33ft 

Width 8ft 9in 27ft 10jin 15ft 4in 

WD 6 asthced oss 10ft 4in 12ft llin 22ft 4in 
OUI ven, tne: x05. er aad, cee. bas 86,000 310,000 370,000 
Maximum weight after installation (pounds) t 25,000 19,000 | -- 


Air requirements (80ft and 1000ft altitude 
maximum) eh eee are aie er 

Standard generator 

SOC ons) ccs, es. 040. + aad ee 

Top mounted air cooler (water temperature 





Natural gas or 
Bunker “ C ” oil 


94 lb per second 
3500kW, 0-8 p.f. 
4000kW, 0-8 p.f. 


Natural gas or 
Bunker “ C ” oil 


Natural gas or 
Bunker “ C ”’ oil 


72 lb per second 
5000kW, 0-8 p.f. 
6000kW, 0-8 p.f. -—— 


94 Ib per second 


standard) t Ssgaescuw 85 deg. Fah. 85 deg. Fah. a 
Standard voltages ea 2400/4160 2400/4160 — 
Direct-connected exciter ... 25kW 40kW = 
Slip ring starting motors ... 250 h.p. 40 h.p. low pressure 

shaft 250 h.p. 
100 h.p. high pressure 
shaft 
Gas turbine starting and supervisory control Included Included Included 
Turbine auxiliary ‘‘cabinetrol ” _s | Included Included Included 











Note.—The 5000 h.p. compound cycle unit with regenerators can be furnished with a 3500 or 4000kW generator 


for electrical 
* Based on 


wer generation. 


igher heating value of Bunker “‘ C ”’ fuel oil of 18,500 B.Th.U. /Ib. 


+ Based on skidding the large stationary parts in place, such as generator armature and regenerators. 


t Air coolers for 90 Fah. and 95 Fah. tem 
§ Other voltages, such as 6900V, 11,500 


an automatic increase in torque with increase 
in load. 

The single-stage centrifugal-flow com- 
pressor has a compression ratio of 3 : 1 and 
an air mass flow of 3-25 lb per second at 36,000 
r.p.m. There are two independent combus- 
tion chambers, each employing downstream 
injection of fuel. The two-stage axial-flow 
turbine unit has fabricated stainless steel 
diaphragms with twenty-seven inserted nozzle 


rature can be furnished. 
and 13,800V can be furnished. 


to be employed successfully for heavy road 
transport purposes. Controls for the gas 
turbine lorry differ little from those of con- 
ventional vehicles. Starting is accomplished 
by a standard automobile starter, which 
brings the turbine to idling speed. Upon 
reaching this speed, the fuel valve is turned 
on and the engine operates by itself. Inas- 
much as there is a separate power turbine, 
the lorry has, in effect, a “gas drive” 
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It also incorporates an accessory drive gear- 
box and a wet sump lubrication system. 
The gas producer absorbs sufficient energy 
from the hot gases produced by it to drive 
the compressor and accessories. Remaining 
energy in the hot gases is passed on to the 
output section turbine wheel, which absorbs 
energy to drive the output shaft. The fact 
that the output section is not mechanically 
tonnected to the gas producer results in 
the useful torque characteristic as shown by 
the comparison of engine performances in 





guide vanes. The alloy steel rotor discs 
carry sixty-four solid welded blades. At 
a speed of 36,000 r.p.m., the gases are at a 
temperature of 1500 deg. Fah. when entering 
the turbine unit and at 1150 deg. Fah. when 
leaving it. 

The power plant has a continuous rating 
of 175 b.h.p., a weight of 202 Ib, and a fuel 
consumption of 1-25 lb per b.h.p.-hour. 
It can be operated on diesel oil, kerosene, 
petrol or natural gas. During 1950 the tur- 
bine unit was installed in a 10-ton chassis 
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transmission, similar to the hydraulic 
“fluid” drive used on many American 
motor-cars. A pedal is used for shifting 
from one gear to another, or for reversing. 
Speed is controlled with the usual foot 
throttle. 

The Elliott Company, of Jeannette, Penn- 
sylvania, was working during 1950 on the 
completion of five experimental gas turbine 
units. Three of these are for marine appli- 
cations and two for railway applications, 
although the latter could equally well be 
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employed for stationary power generation 
purposes. 

A diagram of the 2500 h.p. marine turbine 
plant is shown in Fig. 7. There are two 
rotating assemblies, the first comprising 
the low-pressure compressor and the high- 
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for an inlet temperature of 1400 deg. Fah. 
But in the operating cycle of this plant the 
h.p. inlet temperature and also its speed 
are essentially variable. The sole function 
of the h.p. turbine is to drive the l.p. com- 
pressor and optimum performance demands 

a variation of air 

flow with external 


h.p. turbine _ inlet 
temperature is indicat- 
ed in Fig. 8, for the 
case of constant speed 
at the output coupl- 
ing. The rated load 
condition is met by 
a temperature of 1275 
deg. Fah., with the 
margin above _ this 
point being available 
to meet overload 
requirements. The 
temperature rise by 
2: Gestedtne burning of fuel in 

Chamber the h.p. combustion 
chamber is controlled, 
as a function of out- 
put, to yield the best 
overall result. Leaving 
the h.p. turbine, the 


Output Shaft 





L.P. Compressor H.P. Turbine gases are reheated by 
FIG. 7—2500 H.P. MARINE GAS TURBINE about 325 deg. Fah. 


pressure turbine, the second consisting of the 
high-pressure compressor and the low-pres- 
sure turbine. It is from the low-pressure 
turbine coupling that the net useful output 
is delivered. Air drawn from the atmosphere 
is compressed in two stages to a discharge 
pressure of 84-5 lb per square inch absolute, 
at the rated load point. Compression ratios 
of the lp. and h.p. compressors are 2-75 
and 2-1, respectively, and intercooling be- 
tween stages reduces the air temperature 
to within 20 deg. Fah. of ambient. In this 
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unit both lp. and h.p. compressors are of 
the rotary positive-displacement Lysholm 
type. 

On admission to the regenerator at 255 deg. 
Fah., the air stream is heated by the Lp. 
turbine exhaust, in what is essentially a 
counterflow arrangement, before entering the 
h.p. combustion chamber at about 815 
deg. Fah. This temperature rise represents 
an air side effectiveness of 75 per cent ; 
the latter term being defined as the ratio 
of heat absorbed to that which would have 
been absorbed, had the air been heated to 
the lp. turbine exhaust temperature. The 
h.p. turbine, like the lp. one, is designed 


in the l.p. combustion 
chamber and enter the Lp. turbine at 1400 
deg. Fah. As indicatéd in Fig. 8, it is pos- 
sible to maintain this temperature as the 
load is reduced down to 60 per cent of the 
rated load. Below this point fuel is 
no longer being burned in the h.p. chamber 
and it becomes necessary to reduce Lp. 
turbine inlet temperature in order to limit 
the plant output as required. The per- 
formance of this type of plant is notable 
for high peak efficiency (33-4 per cent) 
and for maintenance of good economy down 
to about 30 per cent of the rated load 
capacity. 

A sectional view of an Elliott 3750 h.p., 
simple-cycle locomotive gas turbine is shown 
in Fig. 7.. Air drawn from the engine cab 
passes through a two-stage centrifugal com- 
pressor and is discharged into an annular 
collecting chamber, which connects through 
an elbow to the regenerator. The overall 
pressure ratio at the designed operating 
point is 3-5, while at the peak load point 
it is 4-0. The regenerator is of the tubular 
type, with an effectiveness of about 50 
per cent. A single combustion chamber 
is used and is made of large cross section 
in order that complete combustion may be 
effected before the heated gases enter the 
discharge duct. The chamber is obliquely 
disposed for accessibility to the fuel nozzles. 
The hot gas duct passes beneath the tur- 
bine and discharges into the inlet casing 
adjacent to the compressor. The turbine 
is a four-stage, shrouded blade unit; it 
exhausts into a light casing flanged to the 
lower face of the regenerator. A particu- 
larly compact arrangement of the turbo- 
compressor results from combining turbine 
and compressor rotors into’a single assembly. 
The turbine discs are welded to each other 
and to two stub shafts. The forward shaft 
extends to a bearing situated between the 
compressor stages and supports the two 
impellers. The distance between bearing 
centres is only 6ft. Sealing and leakage 
problems are minimised by opposing the 
high-pressure ends of turbine and com- 
pressor at the mid-point of the rotor. Power 
take-off is through a shaft coupled to the 
nose of the first stage impeller. A traction 
generator, with attached auxiliaries, is driven 
at 900 r.p.m. through a reduction gear. 


load. The trend of 
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Variation of performance with load relating 
to this gas turbine unit may be found }y 
referring to the curves plotted for the simp), 
regenerative cycle in Fig. 8. By substitutig, 
of a more suitable generator, such ag 4 
2500kW alternator operating at 900 rpm. 
the plant can be converted to a self-contained 
power station unit with virtually 10 othe 
modification. As such it is indevendent of 
cooling water and other facilities and 
described as semi-portable by the many. 
facturers. 

As many readers will no doubt have 
noticed, the titles of the two illustrations oy 
Plate 12 in last week’s issue were transposed, 
in error. The upper view, in fact, shows the 
20MW Sulzer gas turbine-driven alternator 
set at Weinfelden ; the lower view shows the 
13MW and 27MW Brown Boveri sets at 
Beznau. 

(T’o be continued) 


Chassis Assembly at the 
Leyland Works 


An extensive scheme for the reorgianisation 
of production, which has cost over a million 
pounds and taken three years to put into effect, 
has been completed at the works of Leyland 
Motors, Ltd., Leyland, Lancs. The scheme 
was carried out in three separate stages, the 
last of which was the putting into operation of 
moving assembly line for all types of Leyland 
four-wheeled chassis. : 

In the first stage of the scheme flow-line 
production methods were introduced into the 
machine shops engaged in making component 
parts, and in the second stage new crection 
methods were introduced in the sub-assembly 
sections building the units. Production on 
the conveyors on which the sub-assemblies 
are built is linked up with the flow of the main 
assembly conveyor. The system laid down 
ensures that only those units are produced 
which will be used immediestely in chassis 
assembly, and the amount of stock in the sub. 
assembly stages and on the shop floors is kept 
toa minimum. A daily conveyor rota system 
shows the chassis to be laid down on the 
conveyor on a particular day. Each chassis 
to be built is given a conveyor number, which 
indicates its correct rotation on the assembly 
line. Also listed on the rota are the sub-assemb- 
lies required for the chassis and each sub. 
assembly is marked with a corresponding con- 
veyor number to the chassis for which it is 
intended. Each unit is therefore built specifi- 
cally for a particular chassis and, as it is com- 
pleted, is sent directly to the section of the 
main conveyor line where it is needed. Fittings 
for each chassis are marshalled in the stores 
and placed on trays marked with the chassis 
conveyor number. Each tray of fittings rides 
on the conveyor behind its chassis in order 
that the partsmay be ready foruse when required 
as vehicle assembly proceeds. 

The chassis assembly conveyor system, a 
part of which can be seen in the illustration on 
page 95, consists of three parallel lines of 
conveyors, having effective lengths of 250ft, 
350ft ard 300ft, respectively, end is designed 
to run at &@ maximum speed of 5ft per minute. 
In each line are two endless conveyor chains 
set 3ft apart and about 15in above floor level. 
The chains are of the offset link-bush-roller 
type with 8in pitch links on 3in diameter 
rollers. By using offset links a continuous flat 
top run is provided for carrying the chassis 
through the various assembly stages. Both 
the top and the bottom runs of the chain are 
carried in continuous fabricated channel trough- 
ing, that for the upper run being supported 
at 2ft intervals to ensure that it will carry 
safely the maximum chassis weights encoun- 
tered. 

The drive unit for each conveyor line is 
mounted on a large cast iron base grouted to 
the floor of a concrete lined pit at one end. 
The mountings of the plummer block bearings, 
on which the sprocket driving shafts are 
catried, incorporete means of tensioning for the 
conveyor chains. Each sprocket shaft is 


Ja 


drive 
Croft 
doub 
unit ° 
carri 
to th 


conv 
on §' 
the ¢ 
conv 
head 
crant 
seco! 
third 
sage 
engil 





Ve 
On 


he 
or 
he 









Jan. 19, 1951 





driven by 5 h.p. squirrel-cage motor through a 
croft variable speed pulley and a Holroyd 
double-reduction gearbox and single-reduction 
nit. In the first stage in chassis assembly 
carried out on the floor, the springs are attached 
to the axles and the axles to the frame. This 
assembly is then set on the end of the first 
conveyor With its front and rear axles resting 
on supporting beams or cradles lying across 
the conveyor chains. At the end of the first 
conveyor the chassis is transferred to the 
head of the second conveyor by means of a 
crane and another crane at the end of the 
second conveyor lifts it to the head of the 
third and final assembly line. During its pas- 
sage along the first two assembly lines the 
engine, gearbox and other preassembled units 
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are fitted and at the head of the third line the 
chassis is masked ready for paint spraying. 
Painting is done in a tunnel spray booth 
20ft long, 14ft wide and 10ft high. The paint 
is fed to the spray guns from one of two 100- 
gallon pressurised containers fitted with paddle 
agitators. 

From the spray booth the chassis enter a 
gas-heated drying oven, 44ft long, after which 
they pass a battery of ‘‘ Tecalemit ” greasing 
towers and high pressure lubricating guns, 
suspended from swinging arms on each side 
of the conveyor. After all the major units, 
such as rear axles and gearboxes, have been 
filled and general lubrication effected, cabs 
are mounted and wheels fitted before the chassis 
leaves the line. The completed chassis is 
run off the line and down a ramp to the shop 
floor, whence they are driven to the running 
shop and testing bay. 

In order to ensure that all is ready when a 
chassis is approaching the transfer points at 
the end of the first and second conveyor lines, 
a lever is tripped to sound a warning bell. 
If the chassis is not then lifted off the conveyor 
a second trip is operated and the conveyor 
drive is switched off, to prevent the chassis 
being dropped off the end of the line. 

At the various assembly points along the 
conveyor lines power-operated tools are sus- 
pended from overhead runways and supports, 
and adequate mechanical facilities are provided 
to reduce manual effort to a minimum. 

In sending us particulars of the conveyor 
assombly system the company has included 
some interesting notes on the method of 
arranging work and the organisation of per- 
sonnel. The pay of the men on the line is based 





THE ENGINEER 


on the output at the end of the conveyor and 
on the group piece-work principle, each model 
of chassis having an independent and separately 
assessed piece-work time allowance. In plan- 
ning the arrangement of work on the conveyor 
one of the biggest problems was to arrange the 
operations so that the time factor at every 
stage was balanced, despite the fact that dif- 
ferent chassis models were being built at the 
same time. For this purpose the times taken 
at each stage for each different model were 
first carefully analysed. Then a system was 
evolved whereby there would be a constant 
small pool of men who would be occupied 
either in the sub-assembly of parts for the 
vehicles that took longer to build, or as extra 
hands on the conveyor itself at points where 
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the work had to be speeded up. The inter- 
mediate conveyor was made longer than 
necessary for assembling the, lighter 
vehicles in order to compensate for the longer 
assembly time required for building the heavier 
chassis. Consequently the heavier vehicles 
travel the full length of the second conveyor 
before being transferred to the next line, 
whereas the lighter vehicles are transferred to 
the last conveyor at an earlier point in the 
journey. 
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Engineering Conferences in 
New Delhi 


THREE international engineering conferences 
were recently opened in New Delhi, where 
meetings of the World Power Conference, the 
International Commission on Large Dams and 
the International Commission on Irrigation 
and Canals have been taking place. An 
international engineering exhibition was also 
arranged to take place on the occasion of these 
conferences, and was inaugurated on January 
10th by the Minister for Works, Production 
and Supply, Shri N. V. Gadgil. 

The joint sessions of the three internatione] 
engineering conferences were inaugurated on 
January 12th by the Home Minister, Shri 
C. Rajagopalachari. 

Sir Vincent De Ferranti (U.K.), Chairman of 
the International Executive Council of the 
World Power Conference, said that among the 
subjects to be discussed at the conferences 
were the use of electricity in agriculture and 
co-ordination of the development of industries 
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with the development of power resources. 

The sectional meeting of the World Power 
Conference on January 12th discussed eight 
papers relating to co-ordination of the develop- 
ment of power resources. The papers empha- 
sised that load planning for under-developed 
countries in particular should be of a compre- 
hensive nature teking into account overall 
national requirements in the different spheres 
of economic activity and co-ordinating them 
in an accelerated programme of development. 

At the Fourth Congress on Large Dams, 
twenty-three papers were read, the subject 
under discussion being the design and con- 
struction of earth and rock fill dams. 

The conferences and the exhibition in New 
Delhi have drawn attention to India’s efforts to 





develop her hydro-electric and water resources. 
Under construction in India to-day are 126 pro- 
jects designed to harness her rivers for power and 
irrigation. The total estimated cost of all the 
schemes unde. execution or investigation, spread 
over a number of years, is about Rs. 19,000 
million. When completed they are expected 
to increase by about 42 million acres the coun- 
try’s present irrigated area. Of a total 
area of 712 million acres, 380 million acres are 
cultivable and 243 million acres are annually 
sown to crops. Of these, 47 million are irri- 
gated, but of the 1356 million acre feet of water 
flowing annually through the rivers of India, 
barely 5-6 per cent is being utilised. The 
probable potential water power is estimated 
at 35 million to 40 million kW, of which only 
0-5 million has so far been developed. 

Of the various development projects under 
execution, eight are multi-purpose schemes, 
which are designed to provide for irrigation, 
hydro-electric power, flood control, navigation 
and fish culture. The Damodar Valley Pro- 
ject in West Bongal and Bihar is expected to 
irrigate 967,000 acres of land ard generate 
240,000kW of electric power. It will be com- 
pleted by 1955. In Punjab, the Bhakra 
Nangal Project is expected to be completed by 
1956. The project, which comprises construc- 
tion of two dams on the River Sutlej and a 
hydro-electric canal, is expected to provide 
irrigation for 3-6 million acres. Other projects 
include the Hirakud dam in Orissa, the Kaka- 
rapara Scheme in Bombay, Tungabbadra 
Project in Madras and Hyderabad, the Chambal 
Irrigation and Hydro-Flectric Development 
Project in Madhya Bharat and the Mahatma 
Gandhi Hydro-Electric Works in Mysore. 
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COAL OUTPUT PROSPECTS 


In the coal mining industry of this country 
events have moved rapidly of late. Indeed, 
@ grave situation has developed during the 
last few weeks, and if the weather is due to 
become severe, we may be on the eve of a 
coal crisis as great as any that has hitherto 
overtaken industry. For not only was 
the target of production set for the past year 
unrealised, but there seems to be no doubt 
that the price of coal, already at an average 
in excess of that ever previously experi- 
enced, will have to be further advanced if 
the industry is to pay its way. At the 
meeting on January Ilth between the 
National Coal Board and the National Union 
of Mineworkers certain concessions were 
made to the miners, which, if carried into 
effect, must add considerably to the cost of 
production, comprising, as they do, sub- 
stantial advances to the wages of some 
400,000 surface and underground day-wage 
men. They are to come into force forthwith. 
The Board has also agreed to the setting up 
of a pension scheme, undertaking to make a 
contribution of £2 million to the fund as an 
earnest of its determination to increase 
miners’ paid holidays as soon as production 


permits. It has agreed, too, to remove an 
anomaly relating to concessionary coal 
to miners. All these concessions necessarily 


mean enhanced cost of production. More- 
over, however just and warranted may be 
the increase of wages to the day-wage men, it 
will not necessarily have the effect of an 
incentive to put forward greater effort. For 
thereis no percentage reward for increased pro- 
duction. The increased wage may, therefore, 
turn out to be a deterrent. But, of course, 
it may also have the effect of inducing more 
men to enter the industry and so allow of the 
transference to the face of some of the 
datallers fitted for the job of coal-getting. 
The personal letter which the Prime 
Minister has addressed and sent to miners 
in all parts of the country, it is hoped, will 
bring home to them the dire necessity for an 
immediate increase in the supply of coal, if 
the country is to maintain, let alone increase, 


its present output. The extent to which 
other forms of industrial productive effort 
are fundamentally dependent on the coal 
mining industry is not, perhaps, generally 
and fully realised. But one has only 
to contemplate what would happen. were 
there to be a cessation of coal produc- 
tion in the United Kingdom, for a period 
long enough to exhaust the accumu- 
lated stocks of fuel in the country, to realise 
the position in which we would be placed. 
The price of imported coal would be too high 
to admit of its utilisation for long, and the 
consequent increase in the cost of certain 
manufactured articles would be too great to 
allow them to compete successfully in the 
markets of the world with more cheaply 
produced foreign goods. It would therefore 
be only a question of time before the nation 
had not the wherewithal to purchase coal or 
other imported commodities. Although not 
so quickly imperilling industry, yet in the 
long run crippling it, in some cases to the 
point of extinction, enhanced cost of coal 
would have a like effect. We must produce 
more and cheaper coal. But how is it to be 
done ? At the discussion between the N.C.B. 
and the N.U.M., already referred to, certain 
remedial measures were agreed upon, e¢.g., 
the employment of foreign labour, the work- 
ing of Saturday shifts and of an extra half 
hour at collieries where the Saturday shift 
is not worked, suppression of unofficial 
stoppages and others. But probably one of 
the most beneficial proposals is that by which 
the Board and the Union agreed to co- 
operate in efforts to ensure the regular clear- 
ing of coal faces and the completion of the 
cycle of operations in pits every twenty-four 
hours, and the Union agreed to urge face 
workers to work as much overtime as may 
be necessary for that purpose. Since a 
steady fall in manpower seems, however, 
inevitable and is, indeed, planned by the 
Board, the heart of the matter lies in the 
improvement of the output per man-shift. 
This level of output is not what it should be, 
when all the mechanisation available and 
applied is taken into eonsideration. The 
extinction of voluntary absenteeism, too, 
would alone give the extra three million 
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tons sought for between now and the end of 
April. 

In the longer run, however, it is obvioys 
that actions being taken now can have littl. 
more than a temporary effect. If the fy 
beneficial consequences of mechanisation 
are to be felt there should surely be « moye 
towards decentralisation in administration 
with much more complete freedom of action 
for those engaged in the management! of the 
collieries. Relative freedom is surely essen. 
tial to the successful conduct of such « highly 
organised and technical industry. ior jn 
such an industry, where a great diversity of 
conditions exist, the edicts of a central 
authority stand in constant need of modifica. 
tion as they are applied to particular cases - 
otherwise work may be conducted wrong. 
headedly and in defiance of materia! facts. 


THE “BRABAZON” 


THE announcement last week that 
a production order would not now be 
placed for the “ Brabazon”’ aircraft caused 
widespread surprise. But that decision does 
not in reality suggest that there has been a 
significant change of attitude of the Govern. 
ment towards these aircraft. The two 
“ Brabazon ” prototypes were, in fact, never 
intended to serve in any but a research and 
development capacity, and the statement 
only reaffirms that research is to be continued 
with both Mk I and Mk II aircraft, the latter of 
which, when completed, will be fitted with 
coupled Proteus propeller turbine engines. 
As far as the “ Princess” 140-ton flying 
boat is concerned, the situation remains 
unchanged, but is nevertheless stated to be 
under investigation. It is perhaps well to 
recall that the “ Brabazon”’ was conceived 
in 1942 as an aircraft which would provide 
promenading, ballroom and even cinema 
facilities for 100 people on the single stage 
route from London to New York. It was to 
be fitted with the most suitable reciprocating 
engines available, and was designed to cruise 
at 250 m.p.h. Consequently, as a drag 
requirement it was essential that the many 
engines required should be housed in a wing 
thick enough to submerge their diameters. 
The wing, it was conceived, would need to 
accommodate about 60 tons of fuel and would 
also need to house a conventional under- 
carriage. The size of each leg of that 
undercarriage would need to be commen- 
surate with its static load of at least 70 tons, 
irrespective of the dynamic loading which 
would occur, in the event of heavy or cross- 
wind landing or tyre failure. 

The conditions so conceived fixed the 
existing dimensions of the “‘ Brabazon”’ as 
the minimum required for an aircraft capable 
of crossing to New York without stop, and 
if, as was thought at the time, it was in 
that manner of scaling up that the future 
development of aircraft lay, then it was 
both justifiable to make this first prototype 
to determine what might be the optimum 
economic aircraft size and desirable that 
Britain should make it. Nevertheless, it was 
not possible at that time to assess or to antici- 
pate all the structural and operational compli- 
cations this ambitious aircraft entailed. ‘The 
designers of the “‘ Brabazon ” were forced to 
rely on the development of certain entirely 
new production techniques and the design 
itself encroached quite often upon the very 
boundaries of existing aeronautical know- 
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ledge. The adverse change, relative to that 
in smaller craft, in the ratio of the weight of 
certai: components, particularly the under- 
carria’.¢ and its ancillary equipment, to the 
remaii ing aircraft weight indicates, for 
instance, how closely in its proportions the 
“Bralazon” has, in fact, approached that 
absolute size to.which a conventional aircraft 
with wing, fuselage and tricycle under- 
carriage can ever attain. Nature herself 
js not unaware of a rule which sets a limit 
to the size of animals. Its effect is well 
illustrated when the ratio of the weight of 
an elephant’s limbs to that of its body is 
compared with the corresponding ratio for 
4 mouse or an insect. Furthermore, it needs 
to be remembered that the “ Brabazon ” was 
conceived in 1942. At that time the wildest 
optimist could not have anticipated the 
rapid development of gas turbines, and could 
even less, therefore, have anticipated that 
medium-sized aircraft such as the “‘ Comet ”’ 
and © Viscount’’ should so have revolu- 
tionised flight, nine years later, as to have 
removed, by virtue of their greater speeds, 
the immediate need for the spaciousness and 
freedom of movement which the size of the 
“Brabazon’”’? was intended to meet. It 
is true that the “ Brabazon ”’ remains to-day 
the only civil aircraft which could operate the 
London-New York route without refuelling. 
But that advantage is not likely to be long- 
lived. Future jet turbine developments 
are expected to enable aircraft of medium 
size to make that journey in a single stage. 
But it cannot be said that all the major 
factors which have contributed to raising 
the cost of the “ Brabazon”’ project up to 
£12,000,000 can be easily dismissed as being 
beyond the range of reasonable estimate 
when the decision to build was taken. The 
cost of lengthening and reinforcing runways 
and taxi strips, and of providing suitable 
assembly hangars must have been well 
within the bounds of more exact estimation 
when the Filton site was cleared and 
prepared, and must surely have seemed 
formidable enough when first assessed. 
Ignorance of the effect of gas turbine pro- 
pulsion upon aircraft design was excusable 
enough in 1942. But it was so sufficiently 
evident before 1951 as to suggest that the 
statement just issued might profitably have 
been made earlier, though it is doubtful 
whether the disappointment and disillusion- 
ment created. would have been any less. 
Although economic factors alone are 
sufficient to hinder immediate service use 
of such large aircraft as the “‘ Brabazon,”’ 
there are other factors, too, that militate 
against their use. Their operation in incle- 
ment weather with present radio aids 
would, for instance, cause embarrassment. 
Present systems of blind landing assistance, 
in spite of the development of radio aids 
since 1942, cannot be regarded as fully 
effective. It is well known, for instance, 
that pilots consider that certain accidents 
attributed to pilot error could as reasonably 
be traced to deficiencies in landing and con- 
trolling systems. If the pilots are right it 
unfortunately follows that, if aeroplanes are 
to continue using the present manually 
operated systems with radio aids, aircraft will 
also continue occasionally to crash. The 
“Brabazon ” in that respect happens to be 
more vulnerable than more conventional 
craft, for there are very few aerodromes to 
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which it could be diverted in the event of 
weather deterioration occurring before its 
arrival; in particular, its undercarriage 
is much more critical to heavy landing 
effects. It seems a relevant observation, 
therefore, that the number of passengers 
committed to one aeroplane should not be 
pushed too high if only on this account alone. 
In the same respect, and in certain others, 
the “ Princess”’ flying-boat is more happily 
placed. That craft was designed from the start 
for gas turbine engines and the later project, 
the ‘‘ Duchess,” for pure jet turbines. 
With that form of propulsion there is evidence 
to suggest that flying-boats-become more 
economic as size increases. For they do not 
have the disadvantage of needing strong 
under-carriages, they are spared the tre- 
mendous cost of heavy runways, and they 
can alight on any reasonably sheltered water 
surfaces with a freedom from serious accident 
denied to land planes restricted to airports. 
Indeed the “ Princess,” with a range of 
2000 miles, could probably operate econ- 
omicaily, providing some relief were granted 
from the £6,000,000 of development ex- 
penditure already incurred upon the three 
aircraft under construction. Has, then, 
the money spent on the two “ Brabazons ” 
been wasted? We do not think so. The 
knowledge gained from their construction 
and flight development will undoubtedly 
be of use to designers of future aircraft 
of large size. The “ Flying Wing ” machines 
now under development, for instance could 
not it appears operate economically for civil 
transport with wing spans much less than 
that of the “ Brabazon.”’ 





Obituary 


J. W. HASSELKUS, C.B.E. 


WE record with regret the death of Mr. 
John William Hasselkus, which occurred 
on January 10th, at 29, Macauley Road, 
Clapham, 8.W.4. He was seventy-six and 
had been actively engaged in the British 
scientific instrument industry for over fifty 
years. 

Mr. Hasselkus received his early education 
on the Continent and served an apprentice- 
ship with the German optical instrument 
firm of C. P. Goerz, Berlin. Subsequently, 
he became one of that firm’s assistant optical 
computers working principally on the design 
of photographic lenses. In 1897, when he 
was twenty-three, Mr. Hasselkus came to 
England and took up a post as computer 
in the firm of Ross, Ltd., Clapham Common, 
London. There thus began an association 
with the firm which continued for the rest 
of his life. The knowledge and experience 
of modern machine tool processes which 
Hasselkus had gained on the Continent 
quickly became noticed, and not long after 
joining Ross, Ltd., he was taking an 
important part in reorganising the factory 
and equipping it with up-to-date plant and 
machinery. Mr. Hasselkus became works 
superintendent of Ross, Ltd., in 1903, a 
position which he held until 1921, when he 
was appointed managing director by the 
late Sir Charles Parsons, who was then 
chairman of the company. When Sir Charles 
died, ten: years later, Mr. Hasselkus 
succeeded to the chairmanship. Among the 
many responsibilities undertaken by Mr. 
Hasselkus during his long service with Ross, 
Ltd., was the design and development of a 
number of instruments used by the fighting 
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Services in no less than three wars—the 
Boer War and the two World Wars. He was 
well known in the Service Departments, all 
of which regularly sought his advice on 
optical matters. On the industrial side, 
also, Mr. Hasselkus was very active, and 
was one of the founders of the British Scien- 
tific Instrument Research Association and 
the Scientific Instrument Manufacturers’ 
Association. 

The valuable work which Mr. Hasselkus 
performed during the war years was recog- 
nised by the honour of C.B.E. which was 
conferred upon him in 1944, but the strain 
of those years affected his health and he felt 
obliged to relinquish the chairmanship of 
Ross, Ltd., in 1945. He continued to serve 
as a director until 1948, and since then has 
maintained a lively interest in the affairs and 
development of the scientific instrument 
industry. Despite his arduous business 
responsibilities during the years ‘of his 
chairmanship, Mr. Hasselkus kept a close 
watch on the workshops and manufacturing 
processes. He was a first-class craftsman 
and, during his career, designed and 
developed a number of his own lathes and 
other tools. He’ was also personally respons- 
ible for the installation of his firm’s power 
plant, beginning modestly fifty years ago 
with a 60 h.p. gas engine, until, as the 
demand grew, he had equipped the factory 
with diesel engine plant having a capacity 
of 460 h.p. 





Dr. H. R. WRIGHT 


Tue British telecommunications industry 
has lost one of its prominent members by 
the death of Dr. Henry Robert Wright, 
which occurred on Saturday last, January 
13th, at his home, Forest Lodge, Keston, 
Kent. He had been chairman and managing 
director of Siemens Brothers and Co., Lid., 
since 1946. 

Henry Robert Wright, who was born in 
1877, was educated at the Regent Street 
Polytechnic, London, and the _ technical 
high schools of Munich and Karlsruhe. He 
joined the Siemens organisation in 1904, 
when he was appointed to the staff of the 
experimental test house at Stafford. Three 
years later he was transferred to the com- 
pany’s Woolwich works, and during his 
early years there was closely concerned with 
investigations which led to the development 
of automatic telephony in this country. Dr. 
Wright was appointed general manager of 
Siemens Brothers and Co., Ltd., in 1925, 
and managing director a year later, retaining 
the latter office on becoming chairman of 
the company in 1946. During his career, 
he was responsible for several inventions, 
including a train lighting system based on 
armature reaction, an_ electro-hydraulic 
system of ship steering, and—during the 
first World War—a range-finding device 
which was the forerunner of the modern 
predictor. In the course of his work in the 
second World War, Dr. Wright initiated the 
prototype of the “ Hais”’ cable required in 
connection with operation “Pluto” for 
conveying petrol across the English Channel 
for the European invasion. 


a 


CANADIAN PETROLEUM REFINERIES.—A recent 
report by the Canadian Mineral Resources Division, 
Ottawa, states that Canada now has petroleum 
refineries in all provinces with the exception of 
Newfoundland and Prince Edward Island. The 
existing refineries are capable of handling approxi- 
mately 382,000 barrels of crude petroleum daily 
and refineries under construction last year were 
expected to provide additional capacity of about 
22,000 barrels. During 1950 three new refineries 
were being erected in Alberta and one in Manitoba 
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Water Power and Water Storage in 1950 


No. Il—(Continued from page 44, January 12th) 


ipl the second part of this review we have 
selected some examples of Colonial and 
overseas construction. With the vast 
amount of hydro-electric development in 
progress in many countries it is, of course, 
impossible to do more than mention some 
typical or outstanding works in one or two 
countries. . 

One of the works in progress in 1950 for 
which British consulting engineers were 
responsible was the Ceylon hydro-electric 
scheme, the first stage of which was com- 
pleted during the year. This scheme utilises 
a difference in level between two tributaries 
of the Kelani River, the Kehelgamu Oya and 
the Maskeliya Oya. There is a dam 108ft 
high (the Norton dam), across the first of 
these rivers, and a tunnel 1} miles long from 
the reservoir, with a surge shaft and then a 
pipe-line leading to the power station on the 
banks of the second tributary. The installed 
capacity is 25MW, there being three 8-3MW 
Pelton wheel sets operating under a head of 
about 1500ft, with a load factor in the region 
of 40 per cent. 

The rainfall in the area is very high, about 
18ft being the average yearly figure. Conse- 
quently, the spillway of the dam was designed 
for large flood discharges, a flood of 30,000 
cusecs being passed with a rise of 11ft above 
the crest. The spillway consists of eight 
30ft bays. On the downstream side of the 
dam there is a spillway bucket with a depth 
of water of 5ft and a length of about 86ft from 
the toe of the dam. There are also two side 
spillway channels, each provided with a 
stilling pool at an intermediate level. The 
configuration of the spillway channels and 
stilling pool can be clearly seen from the 
illustration reproduced herewith. The spill- 
way discharge is of the order of 300 cusecs 
to 400 cusecs in this illustration. 

The second stage of the project will have 
an installed capacity of 50MW operating at 
50 per cent load factor, and will involve the 


construction of a,dam 130ft high. The 
consulting engineers are Messrs. Preece, 


Cardew and Rider. 
Another development in Ceylon, in this 


case to augment the water supply of Colombo 
Municipality, is the Kalatuwawa scheme. 
The construction of a concrete dam, 70ft 
high and 1200ft in length, on the Kala- 
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and ancillary works. The works are hej 
built by direct administration, the consulting 
engineers being Messrs. Binnie, Deacon an) 
Gourley. 


THE SaBI-LUNDI DEVELOPMEN’ 


Early in the year the final repor: on 
proposed development scheme in Southern 
Rhodesia, the Sabi-Lundi development, was 
submitted by the consultants, Sir Ale xandey 
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SABI LUNDI DEVELOPMENT—SOUTHERN RHODESIA 


tuwawa River was in progress in 1950, to 
give a reservoir of 3385 m.g. capacity, 
together with a valve shaft and spillway, two 
subsidiary earthen embankments, treatment 
works of 20 m.g.d. capacity, approach roads 





NORTON DANPeCEYLON 





Gibb and Partners. We have included here 
some particulars from the report, since the 
proposed scheme is of great interest, involv- 
ing multi-purpose development for irrigation 
and hydro-electric power, linked with im- 
provement of communications and exploita- 
tion of minerals, including coal, iron and 
limestone. 

The area is said to be suitable for per- 
manent settlement by both Europeans and 
Africans, and the accompanying illustration 
shows the main works which were proposed. 
A pilot scheme was first contemplated, 
together with a continuation of investiga- 
tions, and the major development would 
not be finally detailed until ample experience 
had been gained from the pilot scheme. An 
extension of Triangle Estate, contemplated 
in the early stages, would require a dam 
150ft high and storage reservoir at Kyle 
and generating plant of 1IMW or 2MW 
capacity would be installed, the power being 
used for pumping for the irrigation works. 
The key to the main development would be a 
large dam at Condo, 210ft high and 600ft 
wide, storing about 1,000,000 acre-feet. A 
continuous output from three stations of 
26MW, or 228 million units per year, was 
envisaged. Three alternative canalisation 
schemes were being considered for the major 
irrigation, one involving a large intake 
barrage. The overall cost of the major 
scheme would be of the order of £20 million. 
A more detailed description was given in 
THE ENGINEER of February 3rd last, page 
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150. It is understood that the pilot scheme 


was started during the year. 


THe Unirep Srates 


One of the major projects of the U.S. 
Bureau of Reclamation within the multiple- 
purpose development of the water resources 
of the Columbia River drainage basin is the 
Hungry Horse dam on the south fork of the 


THE ENGINEER 


45,000 cusecs. A ring gate, with a diameter 
of 64ft. and capable of moving 12ft up and 
down, will be installed in the spillway crest 
to control the level of the reservoir, which 
will be approximately 34 miles long and 
34 miles wide. It will have a total capacity 
of 3,500,000 acre-feet and a usable storage 
capacity of 2,980,000 acre-feet. 

Massive limestone beds, several thousand 


HUNGRY HORSE DAM—U.S.A..: 


Flathead River in the State of Montana. 
Hungry Horse dam will be a concrete arch- 
gravity structure, 2115ft long at the crest 
and 564ft high; it will have a maximum 
base width of 330ft and will be surmounted 
by a 30ft wide road, and the elevation of the 

















feet thick, form the foundation for the 
dam. Before concrete emplacement could 
begin approximately 15ft to 45ft of surface 
rock was removed from the base and abut- 
ments for the dam. Over a million cubic 
yards of rock, including that removed in 
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pozzolanic material is fly ash, a waste pro- 
duct of some thermal power stations. Con- 
crete pouring began in September, 1949, at a 
maximum capacity of 400 cubic yards per 
hour. Concrete is transported from the 
mixing plant to the dam in 8 cubic yard, 
bottom-dump buckets, which are lowered 
by four cableways spanning the river 
canyon. Concrete is placed in moulds, 5ft 
high and varying in area from 2400 square 
feet to 12,800 square feet. 

The power station will be a reinforced 
concrete building across the river channel 
at the downstream toe of the dam, where 
four turbo-alternator sets totalling 300MW 
will be installed. The four penstocks are 
13ft 6in in diameter and 426ft long. The 
penstock intakes will be in the upstream 
face of the dam, 246ft below the crest. 
Construction of the dam commenced in 
1948, and the first of the four generators 
is expected to be in operation in 1952, with 
full capacity available in 1953. 


Davis Dam 


Davis dam on the Colorado River was the 
major reclamation structure completed 
during 1950 in the U.S.A. Early this 
year the first of its five generators is to go 
‘on the line,” and all five are to be in 
operation during the coming summer. Davis 
dam and power station are on the Colorado 
River in Pyramid Canyon, 67 river miles 
below the Hoover dam. Besides the Davis 
dam, the chain of dams along the Lower 
Colorado River includes the Hoover, Parker, 
Headgate Rock, Imperial, and Laguna dams. 
The new structure will regulate the division 
of Colorado River waters between the U.S. 
and Mexico, produce hydro-electric power 
and compensate the irregular discharges from 
Lake Mead through the Hoover power 
station, for irrigation downstream. 

The Davis dam is an earth and rockfill 
embankment, 138ft high, with a concrete 
spillway, intake structure and power station. 
It has a crest length of 1600ft and its top 
width of 50ft accommodates a two-lane 
highway. Its reservoir has a capacity of 


FRANCIS TURBINE WITH DOUBLE RUNNER-—PEAGE-DE-VIZILLE, FRANCE 


crest of the dam will be 3565ft above sea level. 
The spillway will consist of a reinforced con- 
crete-lined tunnel, having a maximum dia- 
meter of 35ft, which will tap the reservoir 
118ft upstream from the dam and carry 
the water through bedrock under the right 
abutment of the dam and return it to the 
river 560ft downstream. The maximum 
discharge capacity of this spillway will be 


tunnels, were excavated. The 2,900,000 
cubic yards of concrete required to complete 
the dam and the power station are being 
produced in a concrete mixing plant, erected 
on the canyon wall, 300ft above the river 
and a short distance downstream from the 
dam. The concrete embodies pozzolan in 
place of some 30 per cent of the cement, to 
reduce the heat of hydration of the mix. The 


1,820,000 acre-feet and extends 67 miles 
upstream to the tail-race of the Hoover dam. 
Almost 4 million cubic yards of earth and 
rockfill were required to form the dam, and 
about 565,000 cubic yards of concrete were 
placed. The semi-outdoor power station of 
the project is situated on the Arizona side 
of the river, immediately downstream from 
the dam embankment. It has an installed 
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capacity of 225MW in five units and will 
produce about a billion kWh of electrical 
energy annually. 


FRANCE 


Several European countries were engaged 
on ambitious hydro-electric developments in 
1950. Amongst the many works in progress 
in France, the harnessing of the River Rhone 
was proceeding at the projects of Seyssel and 
Donzere-Mondragon, which were described 
recently in these columns (see THE ENGI- 
NEER, December 8th, page 549, and Decem- 
ber 15th, 22nd and 29th). A large arch dam 
was also under construction for Electricité de 
France on the Upper Isere at Tignes. 

The dam at Tignes will be about 590ft in 
height, with a length of about 970ft along 
the crest, and the reservoir created by it will 
have a storage capacity of about 187,000 
acre-feet. Since the top water level of this 
reservoir will be at an elevation of 5870ft 
above sea level, it will constitute a very 
valuable reserve of energy. The construction 
of the dam, which will take several years to 
complete, is one of the major works of the 
development of the Upper Isere, which also 
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involves the building of the power stations 
of Les Brevieres, just downstream of the 
dam, and Malgovert, work on which was also 
in progress during 1950. 

At the beginning of the year the two turbo- 
alternator sets of the Peage-de-Vizille power 
station of Electricité de France were brought 
into commercial operation. These sets are 
horizontal ones, driven by Francis turbines, 
but instead of the conventional arrange- 
ments of one turbine placed each side of the 
alternator, a more compact design consisting 
of a single turbine with a double runner was 
employed. The illustrations reproduced 
herewith give an idea of the construction of 
these machines, which were manufactured 
by Neyret-Beylier-Alsthom. Each of the 
sets is of 29MW and normally operates at 
500 r.p.m. under a gross head of 142m, with 
a flow of about 22-5 cubic metres per second. 
Peage-de-Vizille power station is on the 
Romanche River and replaces two old power 
stations; it will produce about 180 million 
kWh annually. During the year turbines of 
similar design to those at Peage-de-Vizille 
were installed at the power station of Pont- 
en-Royans on the Bourne River. 


Aeronautics in 1950 


No. I1I—{Continued from page 68, January 12th) 


F the training aircraft which first flew 

during the year there were two of out- 
standing interest, both in their construction 
and equipment. These aircraft are basic 
trainers designed to Air Ministry Specifica- 
tion T16/48, and clearly indicate the degree 
by which the conception of what should 
constitute basic flyig training has changed 
since the war. These all-metal low wing 
basic trainers are made by the Percival 
Aircraft Company, Ltd., and the Handley 


equipment are “ blind” landing radio aids. 
In fact, amongst the few concessions still 
allowed the pupil pilot from that formidable 
array of instruments and controls which 
will be his lot when fully trained, is the 
consolation of a fixed undercarriage. It is 
intended with these machines to train the 
pilot almost to “wings” standard, thus 
reducing to a minimum the former inter- 
mediate course of training on more expen- 
sive Service types of aircraft. Pupils will 





THE ‘** PRESTWICK PIONEER ’’ 


Page Company, Ltd., and each model may 
be fitted with either an Armstrong Siddeley 
“Cheetah” engine of 420 hp., or the 
Alvis “Leonides” engine, of 550 hp. 
These machines embody side-by-side seating 
and full dual control assemblies. Both 
machines have slotted flaps, variable pitch 
propellers, elevator and rudder trimming 
wheels and differential pneumatic wheel 
brakes. They are both fully instrumented 
for blind flying and included in the radio 





not extricate themselves from the ignominious 
situations to which they are frequently 
vulnerable as readily with these machines 
as was once the case with the “‘ Tiger Moth,” 
or even the “Magister” aircraft. The 
specification required that the design should 
provide for the easy replacement of damaged 
parts, amongst which, it is feared, will 
feature oleo-pneumatic struts, wing-tips and 
propellers. 

A new and outstanding light aircraft is 
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the “ Prestwick Pioneer,” made by Scottig, 
Aviation, Ltd., Prestwick, illustrated 
this page, and fitted with an Alvis “ Lg. 
nides ” engine of 520 h.p. Its landing charap. 
teristics for a loaded weight of 5400 }}, 
with five passengers, will ensure its gyjt. 
ability for a number of duties recjuiring 
unprepared landing strips. When lightly 
loaded it leaves the ground after a run of 
only 30 yards over rough terrain, and the 
landing without using the brakes «an hp 
effected on a 100 yard strip. Fuel consump. 
tion for slow flying duties can be reduced to 
10 gallons per hour ; the range when cruising 
at 120 m.p.h., is 400 miles. The wing jg 
fitted with slots and slats and the stalling 
speed has been reduced to 36 m.p.h. 


ENGINES 


For military aircraft the gas-turbine ongine 
has now becomesupreme and the recipro ating. 
ing engine is only likely to be used in future 
for training and ancillary craft. But at their 
present stage of development it is still 
uncertain whether for the purposes of imme. 
diate rearmament attention ought to he 
concentrated on engines with axial-flow 
compressors or with centrifugal compressors. 
The former have the disadvantage that they 
are difficult and costly to produce. But the 
latter, though simple in design and easy to 
manufacture, are considerably less eflicient, 
a point of great moment in gas turbine 
operation. Unless further scientific inves. 
tigation reveals more fully how losses in 
the impeller and diffuser of the centri- 
fugal device can be overcome, the ascendancy 
of the axial-flow compressor seems assured. 
For if a device proves itself more satisfac. 
tory in operation a solution is usually found 
for the production problems involved. Never- 
theless, the immediate manufacture of axial. 
flow compressors in quantity must impose 
some rather formidable loads on_ present 
productive capacity. 

For a single axial compressor there may 
need to be made as many as 1000 blades, 
consisting of six or more different types of 
profiles or blade lengths. Assuming the 
conservative demand for 2000 units per 
month, it would be necessary to produce 
two million blades per month. Though 
precision casting or forging methods are 
under development, which can provide a 
finished profile to within two or three 
thousandths of an inch, very accurate 
machining operations on both the tip and 
root of each blade would still be necessary. 
Furthermore, the nature of the stresses is 
very complex, there being, apart from the 
centrifugal and gas bending stresses, fatigue 
stresses caused by different modes of tor- 
sional and bending vibrations. On the other 
hand the centrifugal impeller is a relatively 
simple forging or pressing, with the vanes 
partially formed, and is finished by standard 
milling operations. Fatigue stress margins 
are much smaller as most of the modes of 
vibration can be frustrated or eliminated 
by the use of an odd number of blades and 
a double-sided impeller. The natural fre- 
quency of the remaining simple, fundamental 
vane mode, which has a nodal line along 
the attachment and was the cause of many 
early impeller failures, can now be prevented 
in the design from excitation within the 
running schedule. 

During the year the Mond Nickel Company, 
Ltd., was permitted to announce the exis- 
tence of a new nickel-chrome alloy in the 
Nimonic series. This new turbine blading 
material, Nimonic 90, has greatly improved 
creep and fatigue resistance. It suffers only 
0-1 per cent creep extension when stressed 
up to 8 tons per square inch for 300 hours 
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at 815 deg. Cent., and 3 per cent extension 
after 5000 hours. The fatigue stresses for 
an endurance of 40Xx10® cycles are as high 
as +19 tons per square inch at 700 deg. 
(ent. and +12 tons per square inch at 
315 deg. Cent. The normal maximum 
stress at room temperature is 74 tons per 
square inch and at 815 deg. Cent. after 
4) hours rupture occurs at 10-5 tons per 
square inch. The forging of Nimonic 90 
can be satisfactorily performed in the range 
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Of the four gas turbines which made 
their first appearance during the year all 
employed axial-flow compressors and two 
were fitted with annular combustion cham- 
bers. The most outstanding of these was 
the Armstrong Siddeley “Sapphire” jet- 
turbine. The annular combustion chamber 
embodies the low pressure vaporising system 
developed by this company and the com- 
pressor is of the axial-flow type. The 
engine develops 7200 Ib s.t., the dry weight 


THE “ VIPER'’ EXPENDABLE JET TURBINE 


1050-1150 deg. Cent., but the alloy rapidly 
increases in stiffness as the temperature 
falls below 1000 deg. Cent., and frequent 
reheatings are necessary. The heat-treat- 
ment consists of a solution treatment of eight 
hours at 1080 deg. Cent., followed by air- 
cooling and reheating to 700 deg. Cent. 
for sixteen hours and air-cooling, after 
which the altered superficial layer of approxi- 
mately 0-003in should be removed by machin- 
ing or other means prior to putting the com- 
ponent into service. Creep-resisting pro- 
perties of these alloys are adversely affected 
by cold-work applied subsequent to the 
solution heat-treatment. 

A significant trend during the year was 
towards the use of non-austenitic steels for 
gas turbine discs. In this application the 
one disadvantage of austenitic materials 
is their low proof stress, although this can 
be improved by ‘‘ warm working.” However, 
in anticipation of the demand for a creep- 
resistant ferritic disc material, W. Jessop, 
ltd., had already developed Jessop H.46 
Steel, which is basically an 0-16 per cent 
carbon, 12 per cent chromium alloy, with 
additions of carbide-forming elements to 
increase its resistance to “‘ creep” at tem- 
peratures of the order of 600-650 deg. Cent. 
During 1950 large-scale production of tur- 
bine discs in this steel was commenced. 

On the research side, “ relaxation” tests 
were made to evaluate the relative suitability 
of various materials for use as bolts and 
‘imilar parts exposed to high temperatures, 
and preliminary results are now available. 

It is known that the application of ceramic 
bodies on steel blade structures is still being 
investigated. Solid ceramic materials them- 
‘elves lack sufficient resistance to thermal 
and mechanical shock but refractory porce- 
lains containing a high percentage of beryllia 
are now able to withstand stresses around 
‘ tons per square inch at temperatures up 
to 9.0 deg. Cent., retaining excellent surface 
properties and being highly resistant to 
ere P ” deformation for relatively long 
periods, 


is 2500 lb and the fuel consumption is 0-916 
lb per hour per pound thrust at sea level. 
The “Sapphire” is the most powerful tur- 
bine about which details have so far been 
released. The “ Orenda” is another axial- 
flow, pure jet turbine and is made by Avro 
Canada, Ltd., Ontario. The combustion 
system consists of six Lucas combustion 
chambers. The thrust is stated to be about 
6500 lb. A pure jet version of the “ Mamba ” 
propeller turbine, giving 1100 lb s-t., 
retains the ten-stage axial-flow compressor 
and the two-stage turbine but weighs 
only 550 lb. The air mass flow is 
18 lb per second. “The last of these new 
turbines to be announced was the “ Viper ” 
pure jet turbine, illustrated herewith, 
and made by the same firm, the Arm- 
strong Siddeley Motors, Ltd. It is the 
first British pure jet engine to be de- 
signed for expendable aircraft. It is 
fitted with an axial-flow compressor and 
incorporates an annular combustion cham- 
ber. The engine weighs 400 lb, has a dia- 


ment was conducted during the year. 


101 


meter of only 20in and develops 1500 lb s.t. 
Amongst the gas turbines to have under- 
gone further development during the year 
was the Rolls-Royce “ Avon” axial-flow 
jet-turbine, which originally developed over 
6000 Ib s.t., the Bristol “ Proteus ” propeller- 
turbine, which develops 3200 shaft h.p., 
plus 800 lb s.t., and the de Havilland 
“Ghost ” centrifugal flow pure jet turbine, 
origonally of 5000 lb s.t. 

The de Havilland “ Ghost ’’ engine is now 
in quantity production and the Rolls-Royce 
Company is concentrating on’ the mass- 
production of very large numbers of the 
“ Avon”’ engine, which will be made also 
by the Bristol Aeroplane Company, Ltd. ; 
Napier and Hawksley Constructions, Ltd. 
(Hawker Siddeley Group). The Pratt and 
Whitney Aircraft Corporation are manu- 
facturing the Rolls-Royce “Tay” engine, 
which has been developed directly from the 
Rolls-Royce “* Nene,” and is the most power- 
ful centrifugal-flow jet-turbine in production. 
Negotiations were also completed during 
the year to produce under licence the A.S. 
* Sapphire ” and other British gas turbines. 

Much flight development of reheat equip- 
One 
form of experimental equipment fitted to 
the de Havilland ‘‘ Ghost ’’ includes a rect- 
angular variable area exhaust duct, enabling 
a 40 per cent increase in the orifice to be 
obtained. For flight research purposes a 
Rolls-Royce ‘‘ Derwent” centrifugal-flow 
gas turbine with reheat installation was 
installed under the bomb-bay of an Avro 
“Lincoln” aircraft. The conversion of 
this machine, which is fitted with automatic 
observing and recording equipment, was 
undertaken by Air Service Training, Ltd., 
which has similarly converted other machines 
for the purpose of air-testing certain other 
gas turbines. The problem of providing an 
ice-free intake and of cleaning the air for 
desert operating conditions is accentuated 
in gas turbines by the high specific air mass 
flow which can exceed 150 tons per hour 
for pure jet engines. The Napier Company 
has concentrated on the development of a 
momentum separating intake, which it is 
hoped will reduce the moisture content of the 
air as well as clean it, without greatly dis- 
turbing the pneumatic efficiency of the com- 
pressor. The further use of fabric filters is 
no longer practicable with this air flow. 
On the Avro “ Orenda ” turbine the engine 
air intake bullets are covered by rubber 
pads containing resistance wiring, the tem- 
perature of which can be adjusted by the 
pilot to suit icing conditions. Preparations 
for producing the “‘ Orenda ” are now being 
hastened. 


Electrical Engineering in 1950 
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fie important event during 1950 was the 
opening of the Northern Aluminium 
Company’s stripmill at Rogerstone, and a 
brief description of some of the electrical 
drives was given in our issue of November 
17th, page 459. There we referred to the 
hot-rolling line and in particular to the 
700ft-long run-out table, with its 275 indi- 
vidually driven rollers, for which the motors 
and synchronising equipment were provided 
by Laurence Scott and Electromotors, Ltd. 
Space restrictions prevented us from describ- 
ing some of the other drives, including the 
cold strip mills. 

The most interesting characteristic of the 
three-stand tandem cold-rolling mill is its 


high speed, whereby strip emerges from the 
last stand at 2000ft per minute, which is 
about three times as fast as the speed nor- 
mally associated with cold rolling mills for 
aluminium. To attain the speed quoted, 
unusually powerful driving motors were 
required and special devices had to be incor- 
porated for regulating the strip tension and 
speed. Accordingly it was arranged that 
each stand should be driven by twin 1300 
h.p. direct-current motors mounted on the 
same shaft to give a total shaft h.p. of 
2600. These double unit motors have much 
less armature inertia than would be found 
in the corresponding single machine ; they, 
therefore, have better acceleration and de- 
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celeration characteristics. ‘The motors on 


the first stand drive through a gearbox 
and have a speed range of 0/202/404 r.p.m. 
On the second stand the mill rolls are directly 
driven by motors with the same speed range ; 
direct drive is also used on the third stand, 
the motor speed range being 0/280/450 
r.p.m. 


The winding reel is driven, through 
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drives. Fourthly, fully automatic control 
of the main generators is achieved by means 
of amplidynes. Fifthly, use is made of 
amplidyne tension control for the winding 
reel to suit the wide range of tensions that 
prevail, the reel being driven by one or two 
motors as required. 

Furthermore, automatic speed matching 


































MoTOR ROOM OF ALUMINIUM COLD STRIP MILLS AT ROGERSTONE 


gearing, by two 0/400/1000 r.p.m. direct- 
current motors, each of 400 h.p. 

To supply the mill motors there is a 
main motor generator set, consisting of a 
10,000 h.p., 11kV, 500 r.p.m. synchronous 
motor coupled to three 2600 kW, 550V 
direct current generators, which feed the 
mill motors through a common busbar of 
6in by }in section aluminium. The syn- 
chronous motor is arranged for fully auto- 
matic starting and the power factor can be 
automatically controlled if required. 

The series booster motor-generator set 
for the mill motors embodies a 400 h.p., 
585 r.p.m. induction motor (which is sup- 
plied at 3-3kV from a special transformer) 
driving three 142kW, 37V_ direct-current 
generators. For the winding reel motors 
there is a booster set consisting of a 400 
h.p., 975 r.p.m., 400V induction motor 
and two 200kW, 220V direct current gene- 
rators. Excitation is derived from the main 
exciter set, which comprises a 200 h.p., 
970 r.p.m., 400V induction motor coupled 
to a 60kW, 220V main exciter, a 21kW, 
250V generator exciter and a 43kW, 68V 
exciter for the field of the 10,000 h.p. syn- 
chronous motor. 

In addition to the main set there are 
four auxiliary exciter sets, which include 
the special exciters and amplidynes to pro- 
vide the various electrical regulating faci- 
lities that are necessary for the high operating 
speed. These special provisions include, 
first, compensation for the substantial inertia 
effects of each stand, with the object of 
sustaining steady rolling conditions during 
rapid acceleration and retardation. Secondly, 
automatic control is established over the 
variation of inter-stand tension during 
acceleration and retardation so that the 
gauge of the strip can be maintained by 
“taper tension control.” Thirdly, there is 
volt-drop compensation for each of the mill 





ensures that the reel is run slightly faster 
than stand No. 3, until the strip is threaded, 
whereupon tension is taken up immediately. 
Tension meters are fitted between the 
stands to indicate, on the mill control 
cabinets, the total tension in the strip 
between each pair of stands and to indicate 
separately the differential tension, if any, 
between the front and back edges of the 
strip. Strain gauges installed in the mill 
housings, give indication, on the control 
cabinets, of screw-down pressures for the 
front and back housings. The plant also 
embodies instruments and apparatus whereby 
complete records can be obtained of all 
speeds, gauges, tensions and torques up to 
the full rated strip speed of 2000ft per 
minute. 

All the electrical equipment for the 
cold rolling mill was supplied and installed 
by the British Thomson-Houston Company, 
Ltd. One of our illustrations gives a general 
impression of the appropriate motor-room 
and shows the three double-unit, d.c. motors, 
which drive the three-stand tandem mill ; 
in the background is a 1000 h.p. direct- 
current motor driving the temper mill. 


CaTHODIC PROTECTION OF O1L PrPE-LINE 


An interesting and somewhat unusual 
application of direct-current generating plant 
concerns its use in providing cathodic anti- 
corrosion, protection for a pipe-line m the 
Middle East. The pipe consists of steel 
tubes and the operating pressure gives rise 
to high ring stresses in the metal, emphasis- 
ing the need for keeping corrosion to a 
minimum. It was found that the corrosion 
could be limited by causing a flow of direct 
current between the earth and the pipe, 
provided that the current density was care- 
fully controlled to suit the ground conditions 
and other factors. In practice the problem 
resolved itself into that of providing equip- 


Jan. 19, 195) 


ment to keep the current between the eart), 
and pipe sensibly constant despite variations 
in the resistance of the path through the 
soil. Because of the remoteness of the Pipe. 
line route, it was essential that the plant 
should be reliable and easy to maintain, 

The equipment, supplied by the General 
Electric Company, Ltd., for this duty 
consists of two d.c. generators driven at 
constant speed by a 12 h.p. diesel engine 
which takes its fuel from the pipe-lin. The 
load current is supplied by one of the venerg. 
tors, which has two field windin:s—pnp 
being self-excited and the other se) arately 
excited, from the second generator, which 
acts, therefore, as an exciter for the main 
generator. The characteristics of the two 
machines are such that the load resistance 
can vary between widely separated limits 
without much effect on the load current. 
Furthermore, an accidental short circuit 
on the external load will not cause a very 
heavy current, nor will an open circuit 
generate a serious over-voltage. 

In operating the plant the load current js 
set to the predetermined value by adjusting 
a single hand-wheel, which actuates three 
mechanically coupled regulators. The regu. 
lators are so proportioned that the load 
current can be varied from 5A to 120A 
in forty-seven steps. Since a diesel engine 
running at very light loads is liable to give 
trouble through soot deposits in the cylin. 
ders and injection nozzles, the plant is so 
arranged that an artificial load of one or two 
kilowatts can be switched on at times when 
the external load is low. 


CONVERTING PLANT 


An interesting example of the work in 
hand at Bruce Peebles and Co., Ltd., is the 
1500kW induction type frequency booster, 
which was ordered, during the year, to form 
part of an open-cast coal mining equipment. 
The function of the frequency booster will 
be to convert the existing 50 c/s, 3300V 
supply to 60 c/s, 4160V, to suit the motors 
of a large excavator manufactured in America. 
The converter set will consist of a squirrel- 
cage induction motor direct coupled to a 
frequency booster, which will embody a 
slip-ring rotor specially insulated to operate 
on the 3300V supply. An output of 345 
b.h.p. will be delivered as mechanical power 
from the motor shaft and an electrical out- 
put of 1250kW will be supplied to the 
booster rotor. This arrangement, in which 
one machine supplies five-sixths of the 
required output, should result in a much 
higher efficiency than would be obtainable 
from the conventional frequency changer, 
consisting of two machines converting the 
total power required. 

Activity in the manufacture of mercury- 
are rectifiers was well maintained during 
the year under review. In particular, the 
increasing number of applications for pump- 
less air-cooled rectifiers resulted in a steadily 
growing volume of orders placed with the 
English Electric Company, Ltd.; the prin- 
cipal uses were for the main drives in steel 
mills, in some of which grid control was 
specified for starting and a combination of 
grid control and on-load tap-changing for 
speed variation. 

Improvements in design were generally 
concerned with detail arrangements rather 
than with major modifications. In _ the 
Witton works of the General Electric Com- 
pany, Ltd., for example, the emphasis was 
placed on steps to enhance the appearance 
and lay-out of the cubicles in which the 
rectifiers are housed. The major change 
was the use of modern methods of brake- 
press construction, resulting in the produc- 
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tin of more clearly contoured cubicles. 
A second improvement was the introduction 
of & withdrawable truck mounting for the 
larger rectifier units, as illustrated here- 
with. In this arrangement the rectifier 





1500KW, 1500V MERCURY ARC RECTIFIER 





auxiliaries are housed in the lower part of 
the truck, which simplifies installation work 
without requiring overhead lifting gear 
and gives better accessibility for inspection 
and maintenance. 

Among the many export orders com- 
pleted during the year by the Hackbridge 
and Hewittic Electric Company, Ltd., was 
one involving the installation in the U.S.A. 
of a 500kW grid-controlled rectifier. This 
plant operates from a 4160V, three-phase, 
60 ¢/s supply and gives an output of 770A, 
which is used for forming electrolytic 
capacitors, the rating being 100 per cent 
full load continuously. The complete equip- 
ment is assembled in a compact block, con- 
sisting of two cubicles, one of which is venti- 
lated and houses the rectifier bulbs and 
auxiliary bulbs, while the other is totally 
sealed and contains the associated air-cooled 
transformer in its enclosure, together with 
the other coil units. Transformer cooling 
is effected by a fan-cooled “ air-to-air ”’ 
heat exchanger, inside which the air from the 
transformer cubicle is circulated by a second 
fan. The internal air circuit is completely 
closed, the air being directed by baffles 
through the transformer coils and windings. 
The cooling apparatus, the electronic grid- 
impulse generating unit, the local control 
panel and a compartment containing the 
anode reactors, are mounted between the 
two cubicles. A direct-current switch panel, 
embodying the main d.c. circuit breaker, 
ie. isolating switch, remote meters, control 
year and indicators, is supplied with the 
equipment but mounted separately from the 
rectifier itself. 

(To be continued) 
eae ee 

Brirish EncineErs’ AssociatTion.—Sir William 
Christie is resigning from the secretaryship of the 
British Engineers’ Association at the end of this 
month, and the governing council has appointed 
Brigadier J. V. Topham to succeed him. Brigadier 
Topham served in the Indian Army from 1921 
to 1947 and in the latter years of that part of his 
career was Director of Movements (India). 
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The Buddicom Locomotive 


Last week there arrived in this country 
from France a Buddicom locomotive, which 
is to be exhibited at the Festival of Britain. 
This 2-2-2 engine was built in the 1840s 
at the works of Allcard, Buddicom et Cie, 
at Chartreux, near Rouen, and it is an excel- 
lent example of the ‘‘ Buddicom ”’ and ‘“‘ Crewe ”’ 
type locomotives, which were used in large 
numbers in this country, Europe and Canada 
during the nineteenth century. 

Two British engineers, Alexander Allen 
and William Barber Buddicom, were primarily 
concerned in the design of this class of engine, 
which was one of the outstanding early con- 
tributions to steam locomotive development. 
In 1840 Allen and Buddicom were the works 
manager and locomotive superintendent, respec- 
tively, at the Grand Junction Railway works 
at Liverpool. ‘ine workshops of this company 
were removed to Crewe, where, in 1843, Allen 
started building a new, improved design of 
engine, which became known as the ‘“ Crewe ”’ 
class. Buddicom went to France about that 
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ward of the engine and firmly fixed to both the 
inside and the outside frames. 

The locomotive is 6480mm overall and its 
total wheelbase is 3690mm. Its driving wheels 
are 1720mm diameter and the maximum axle 
loading is 6300kg. In full working order the 
engine weighs 17,000kg. 


—— 


River Pollution in Scotland 


Tue report of the Rivers Pollution Preven- 
tion Sub-Committee of the Scottish Water 
Advisory Committee, which has just been 
published, makes a number of interesting 
recommendations. It suggests that future 
pollution prevention authorities should be 
related to areas draining the main rivers or 
groups of rivers and not to local authority 
boundaries, except in sparsely populated 
areas. Ten suggested areas of administration, 
based on the main rivers or groups of rivers, 
are given. It is stated that there is a good 
deal of unnecessary and avoidable pollution 
of rivers and tidal waters in Scotland and the 





BUDDICOM LOCOMOTIVE NO 3. 


time and, at a works opened in conjunction 
with William Allcard, began building similar 
engines for the Western region of French rail- 
ways and other Continental lines. So famous 
did those Buddicom locomotives become that 
one was preserved by the French railways as 
an example of rolling stock of historical impor- 
tance. This engine, ‘‘ Buddicom No. 3,” has 
been lent to the Festival of Britain authorities 
to demonstrate an outstanding contribution 
made by British engineers to locomotive 
development. 

The photograph we reproduce above shows 
the locomotive on exhibition at the Gare St. 
Lazare in Paris. Not long ago it was com- 
pletely overhauled in the French railway work- 
shops and it is of interest to note that it was 
brought to. this country under its own steam. 

When built the engine was intended for a 
maximum authorised speed of 80km per hour, 
the calculated tractive effort at 85 per cent 
boiler pressure being some 3,330kg. It has a 
boiler with a working pressure of 8-5kg per 
square centimetre, the total heating surface 
being 68-97 square metres and the grate area 
0-9 square metres. The slightly inclined 
355mm by 535mm cylinders are set well for- 


Forth and Clyde groups of rivers and their 
estuaries are, mainly affected. The sub- 
committee considers that the existing Rivers 
Pollution Prevention Acts have not worked 
well in practice and, in addition to being out 
of date, have not kept pace with changes in 
the life of the country or the increased use of 
rivers. These Acts now require to be over- 
hauled. It is pointed out that since the adoption 
and development of modern methods of treat- 
ment there has been no excuse for pollution 
from domestic sewage. Industrial pollution 
need only be tolerated in the case of existing 
industries or where there is no alternative 
location, and then only if the best means of 
treatment have been provided. It is recom- 
mended that the law should be amended to 
bring under control certain pollutions at present 
exempt, to include tidal waters, to give industry 
the right to discharge suitable trade waste 
waters and effluents into local sewage schemes, 
to widen areas of administration and reduce 
the number of authorities, and to institute 
standards regulating the discharge of effluents. 
The proposed new prevention authorities 
should, it is suggested, be two-thirds constituent 
local authorities and one-third special interests. 
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Shipbuilding and Marine Engineering 
in 1950 


No. I1I—(Continued from page 55, January 12th) 


Or TANKERS AND Or SHIPS 
WO unusual ships, the “‘ Pathfinder ” and 
“* Prospector”’ (illustrated herewith) were 
delivered by R. and W. Hawthorn, Leslie and 
Co., Ltd., to the Pan Ore Steamship Com- 
pany, Inc., for the transport of bauxite ore. 
They have a length between perpendiculars 
of 425ft a breadth moulded of 60ft, a depth 


are served by four horizontal compound 
duplex steam pumps in two pump rooms. 
Parsons triple-expansion turbines  (illus- 
trated herewith), of Pametrada design, 


taking high-pressure superheated steam from 
three Babcock and Wilcox single-pass boilers, 
were constructed by Wallsend Slipway and 
Company, 


Engineering Ltd. The main 





PAN ORE STEAMSHIP COMPANY'S ‘** PROSPECTOR’ 


moulded of 29ft Gin, and carry a deadweight of 
7730 tons. Each is propelled at 12} knots by 
a Hawthorn-Doxford four-cylinder oil engine 
of 3400 b.h.p. The sides of the holds are 
arranged on the hopper principle for easy 
discharge and the wing compartments form 
water ballast tanks, divided into upper and 
lower sections by a stringer. All the main 
holds and that for general cargo are equipped 
with sliding and pivoting hatch covers, 
developed by MacGregor and Co. (Naval 
Architects), Ltd. The carriage of bauxite 
ore presents special difficulties, especially 
during loading and discharging operations, 
when the atmosphere is heavily charged with 
fine dust. This, if allowed to reach the 
accommodation, would give rise to very 
uncomfortable conditions and if* permitted 
to enter the engine-room would cause un- 
necessary engine wear and possibly damage. 
To deal with this problem the Norris Warm- 
ing Company, Ltd., installed in the vessel an 
air washing and conditioning plant, which 
can deliver 100,000 cubic feet of air per 
minute and extract 375,000 B.Th.U. per 
hour while maintaining a dry bulb tempera- 
ture of 80 deg. Fah. and a wet bulb tempera- 
ture of 67 deg. Fah. when the corresponding 
ambient temperatures are 95 deg. and 80 deg. 
Fah. 

With oil tankers forming about 50 per 
cent of the shipbuilding programme, this 
class of vessel accounted for a correspondingly 
large proportion of the ships completed 
during 1950. Launched by H.R.H. Princess 
Margaret from the yard of Swan, Hunter and 
Wigham Richardson, the “ Velutina,”’ illus- 
trated in Plate No. 5 in the issue of 
January 5th and described in our issue 
of August 25th, and her sister ships 
“* Verena ” and “ Volsella ’’ were the largest 
oil tankers completed during the year. 
They carry a deadweight of 28,000 tons, 
have a length between perpendiculars 
of 600ft, a breadth of 80ft 6in, a depth of 
45ft, and a displacement of approximately 
37,500 tons. The thirty-three cargo oil tanks 


engines develop a maximum of 13,000 s.h.p., 
of which 70 per cent is available for astern 
power, and drive a Scimitar propeller through 
double-reduction articulated gearing. 
During the year the British Tanker Com- 
pany, Ltd., took delivery of several motor 
tankers of standard size from a number of 
builders, including Harland and Wolff, Ltd., 
Furness Shipbuilding Company, Ltd., and 
Swan, Hunter and Wigham Richardson, Ltd. 
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The ships have the following particulars .— 


Length between perpendiculars, 4634. 
breadth moulded, 61ft 6in ; depth » \oulded 
34ft; they carry a deadweight 0! aboy 


12,200 tons on a draught of 27ft 74!n. The 
propelling machinery consists of Oi! engines 
of either Harland-Burmeister and ‘Vain o 
Doxford design of sufficient power t» give , 
sea speed of about 11} knots. 


The ‘“ Kurdistan,” illustrated i: Plate 
No. 5 in our issue of January 5th, 1; repr. 
sentative of the smaller class of 0i! tanke; 


and was built by Harland and Wol::, Ltd. 
for Common Brothers, Ltd. This ghj 
carries a deadweight of 12,000 tons on 4 
draught of 27ft 6in and has a length !etweey 
perpendiculars of 460ft the breadth 1 .oulded 
being 57ft and depth moulded 34ft 10in. The 
ship is designed on the usual lines for jj 
tankers, with two pump rooms, a astight 
cargo hold forward with a deep tank beloy 
and machinery aft. A six-cylinder Harland. 
Burmeister and Wain single-acting, four. 
stroke diesel engine is fitted and provides the 
necessary power to drive a four-blade«! stain. 
less steel propeller at 115 r.pm. Another 
tanker shown on Plate No. 5 in our issue of 
January 5th was the ‘ Busen Rollo,”’ which 
represents another stage in the steady 
increase in the size of this class of veggel, 
This motorship, built by the Blythswood 
Shipbuilding Company, Ltd., for the Star 
Whaling Company, has a length between 
perpendiculars of 510ft, breadth moulded 
69ft, and depth moulded 37ft and carries 
a deadweight of 17,300 tons on 29ft d}in 
draught. A_ five-cylinder Scott-Doxford 
single-acting, two stroke oil engine was 
installed and developed .5800 s.h.p. at 112 
r.p.m. to give a speed on fully loaded trial of 
14} knots. 

With the exception of the largest size of 
vessel, the majority of oil tankers are pro- 
pelled by oil engines. This fact focuses 
attention upon the Swedish tanker “Soya 
Christina,” which was built by Short 
Brothers, Ltd., and fitted with steam 
machinery by George Clark (1938), Ltd, 
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The si'p, Which has a length between 

nd.culars of 440ft, breadth moulded 
seft 9in «nd depth moulded 33ft and a dead- 
weight «f 10,300 tons, departed from ortho- 
dox design by having no sheer on the upper 
deck and the longitudinal bulkheads spaced 
4ift aprt. This latter arrangement enables 
the vessel to load a full cargo of heavy-grade 
oil in ‘he centre tanks, leaving the wing 
compartments empty. The propelling ma- 
chinery consists of a triple-expansion engine, 
incorpvrating the North Eastern Marine 
Engineering Company’s reheat system, which 
ensures that the steam remains dry during its 
passag’ through the engine. Superheated 
steam is supplied by three cylindrical multi- 
tubular boilers and is admitted to the high- 
pressure cylinder at about 210 lb per square 
inch and 600 deg. Fah. The main engine 
develops 3250 i.h.p. at 89 r.p.m. to give the 
ship a service speed of 11} knots. 


Some SPECIAL VESSELS 


A number of colliers were delivered to the 
Gas Boards and Electricity Authorities 
during the year, including the ‘‘ Wands- 
worth,’ which was built by the Burntisland 
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Shipbuilding Company, Ltd., and designed to 
carry a deadweight of 2825 tons. The vessel 
is noteworthy in that the propelling ma- 
chinery, which consists of an eight-cylinder 
British Polar reversible oil engine, developing 
1180 b.h.p. at 225 r.p.m., drives a Stone- 
Kamewa controllable-pitch propellér. The 
“Wandsworth ”’ is the first vessel to be 
equipped with this desigif of propeller, and a 
description appeared in our issue dated 
July 14th. Another collier, which was built 
by John Crown and Sons, Ltd., and engined 
by George Clark (1938), Ltd., was the 
“Portsmouth,” which was the first collier 
powered by a Clark-Sulzer engine. The 
engine, which is an eight-cylinder unit of 
single-acting, airless injection, two-stroke, 
reversible trunk piston design, developing 
1125 b.h.p. at 220 r.p.m., was described and 
ilustrated in THE ENGINEER of July 28th. 
Among the dredging plant which has been 
supplied, space allows for mention of only 
one or two vessels. The diesel-electric 
suction dredger “ M.O.P. 228-C,” which was 
built by William Simons and Co., Ltd., and 
engined by the English Electric Company, 
Ltd., can discharge ashore, overboard to 
port or starboard, or into her own hoppers, 
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which have a capacity of 3000 tons. The 
dredger has a length between perpendiculars 
of 328ft, a breadth moulded of 53ft 6in, a 
depth moulded of 24ft., and a maximum 
dredging depth of 49ft. In the pump room 
are two Hele-Shaw-Beacham hydraulic pumps 
and a horizontal centrifugal pump with a 
capacity of 132,000 g.p.m. against a head of. 
200ft for supplying water to the high-power 
jets in the hopper and to the dragheads. 
Dredging pumps discharge to a common 
45in diameter main, and thence via launders 
to the hoppers, and, when on reclamation 
work, the pumps draw spoil from the hoppers 
through suction keelsons. 

The propelling machinery consists of four 
sixteen-cylinder, four-stroke, vee design Eng- 
lish Electric diesel engines, each having four 
exhaust gas turbo-chargers, a service rating 
of 1120 b.h.p. at 700 r.p.m., and driving a 
770kW, 220V d.c. generator. At full speed 
the four generators supply power to the two 
440V propulsion motors, giving 1900 b.h.p. 
at 250 r.p.m., but when dredging two gene- 
rators supply the dredger pump motors, 
which are rated at 950 b.h.p. at 220 r.p.m. 

Finally, a short reference may be made to 
the paddle steamer “‘ Yamuna,” which was 
completed by Yarrow and Co., Ltd., for the 
passenger and cargo traffic on the River 
Ganges of the Oudh-Tirhut Railway, and 
which proceeded to India under her own 
power. The maintenance of this service 
entails countering rapid currents, and nego- 
tiating narrow shoals, which abound especi- 
ally near landing stages. The vessel has a 
length between perpendiculars of 215ft, a 
breadth over paddleboxes of 53ft 6in, a 
breadth moulded of 32ft, and a depth 
moulded of 10ft 6in. A deadweight of 150 
tons is carried on a draught of 4ft 3in, which 
gives a total displacement of 644 tons. Some 
1500 passengers are carried; the upper and 
inter-class passengers are housed in two 
saloons situated on the promenade deck and 
two main hold spaces are arranged as saloons 
for the lower-class passengers. A direct- 
acting, diagonal triple-expansion steam engine 
drives the ship at 12 m.p.h. and takes steam 
from two marine locomotive boilers specially 
designed to burn coal from the local Indian 
coalfields. 

Another small craft, which came from the 
yard of J. Samuel White and Co., Ltd., was 
the twin-screw passenger and motor-car 
ferry “ Eket,” built to the order of the 
Elder Dempster Lines, Ltd., for service in 
West Africa between Calabar, Oron, Vic- 
toria and Eket. The dimensions are :— 
Length between perpendiculars, 170ft ; 
breadth moulded, 30ft; depth moulded, 
9ft 9in; and the vessel carries a deadweight 
of 85 tons on a draught of 4ft 9in at 114 
knots. Constructed to Lloyd’s require- 
ments, for ferry service, the vessel also satis- 
fies the Ministry of Transport regulations for 
Steam 4 and Steam 5 passenger certificates. 
When operating under the latter certificate the 
ship is permitted to carry 1050 passengers, 
50 first-class and 100 second-class being on 
the promenade deck and 900 third-class on 
the main deck; however, when motor-cars 
are carried on this deck the permitted 
number of passengers is restricted to 500. 
Propulsion is by two single-acting, two- 
stroke, direct reversing six-cylinder Widdop 
diesel engines, each developing 300 b.h.p. at 
350 r.p.m. : 

Although not a new vessel, the recon- 
structed double-ended passenger ferry 
** Electric Star’ is notable for the new pro- 
pelling installation supplied by Metropolitan- 
Vickers Electrical Company, Ltd., and 
described in our issue of March 3rd. The 
generators are designed so that the maximum 
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current generated is only twice the normal 
full-load current, and it is impossible to 
overload the diesel engines. In whatever 
direction the vessel is travelling the after 
propeller imparts the thrust while the bow 
propeller rotates at a speed sufficient to 
exert no torque and produce a minimum of 
water disturbance. Two twelve-cylinder 
Paxman vee enyines, each developing 310 h.p. 
at 1000 r.p.m., drive 158kW generators to 
supply the power to the two propelling 
motors, each of which develops 370 s.h.p. at 
250 r.p.m. when taking a current of 
625A at 475V. 


$9 


Cooling Problems in Gas 
Turbines* 


THE high-temperature parts of the gas turbine 
require to be cooled and consideration of this 
must be given in the design. 

In the development of combustion chambers, 
attention has been given to the technique of 
cooling the walls as well as to the primary 
problem of combustion, the aerodynamics 
of mixing to ensure good combustion and the 
desired temperature distribution at the turbine 
inlet. Film cooling and stepped arrangements 
have been evolved which satisfy the require- 
ments. Film cooling can be arranged by means 
of annuli formed by the overlapping of short 
sleeves of increasing diameter. The optimum 
lengths of these components and the total 
length of the primary chamber itself are 
influenced by the air inlet conditions, the type 
of burner and the fuel. The temperature of 
the sleeves is influenced by the air preheat 
temperature and the temperature required 
at the turbine inlet. With higher preheat the 
wall temperatures are increased accordingly. 
Fig. 1 shows a film-cooled and an uncooled 
primary chamber. After one hour’s running 
the uncooled chamber had distorted as shown, 
whereas the cooled chamber remained in perfect 
condition throughout the duration of the 
subsequent tests.° 

Fig. 2 shows an annular chamber with 
upstream injection. The burners in this case 
also require to be cooled. Air is supplied from 
the compressor at about 180 deg. Cent. Part 
of this air goes direct to the primary chamber 
through the perforated back plate, the 
remainder flowing round the annulus to the 
secondary zone and the tertiary zone for tem- 
perature dilution and radial correction at the 
turbine inlet. What is left goes further along 
outside the annulus to the turbine to cool 
the blade roots and the blade shroud ring. 
The quantity of air metered in this way for 
blade root cooling is about 5 per cent of the 
total mass flow. This air flows into the floor 
of the fixed blades, and thereafter to the roots 
of the moving blades. Therefore, it does work 
on the blade and is not considered as a loss. 
The path of this air can be traced by the pattern 
left on the fixed and moving blades. 

Adjustments of the air quantities are made 
in the light of temperature traverses of the gas 
to the turbine and temperature observation 
of the blade root fixing. 

The air flowing round the shroud ring is 
about 0-1 per cent of the total mass flow, and 
this air tends to keep the shroud ring circular. 
An example of what happens to this ring when 
no cooling air is supplied is described later. 
A further 1 per cent of cooling air is supplied 
direct from the compressor to both sides of 
the turbine disc at the hub from where it 
flows radially across the disc sides to the rim, 
the upstream side flowing over the blade roots. 
It was found that the blade root cooling air 
was the most effective, the air to the upstream 
side of the disc was beneficial to the extent of 
75 deg. Cent., but the air to the downstream 
side was useless because it was heated in its 
passage to the disc. Fig. 3 shows the results 





* Abstract. Paper, ‘‘ Research, Design and Develop- 
ment Problems in Gas Turbines,” by J. F. Shannon, 
Ph.D., the Institution of Engineers and Shipbuilders in 
Scotland. November 21, 1950. 
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of one series of tests. With a gas temperature 
of 750 deg. to 800 deg. Cent. the blade root 
was about 625 deg. Cent., and the blade root 
fixing between 600 deg. to 500 deg. Cent., 
varying down the serration. The disc rim was 


only 400 deg. Cent., falling sharply to 250 deg. 
Cent. in the body of the disc. The tempera- 
tures at the hub of the disc are about 150 deg 
to 200 deg. Cent., when running, but on shutting 
the engine down heat flows into the hub and 






Film cooled 
Fic. 1—Primary of Combustion Chamber After Cooling 


affects the temperature indicators. These tests 
show the effectiveness of simple cooling 
methods. 

The effectiveness of rim and blade root cooling 
was further demonstrated by a most unusual 
experience which occurred during the testing 
of twin jet engines. Under exceptional circum- 
stances the engines ran for twenty minutes at 
a turbine inlet temperature of 950 deg. Cent. 
and a jet pipe temperature of 800 deg. Cent. 
The blades, which were of ‘“‘Nimonic 80 A,” 
suffered the full effects of the high temperature 
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ture distribution along the blade could be 
estimated closely. Fig. 6 shows this distribu- 
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rate of heat transfer equal to that at the zi, 
in the uncooled example, the maximwi, elastic 


tion. It will be seen that the blade was heated compressive stress at the rim reaches 22 tons 
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in hardness; but this alone is inconclusive, 
because the disc had been fully heat-treated 
and would not show change in hardness unless 
the temperature had been above 700 deg. Cent. 

Analysis of transient flow through the roots 
to the disc shows that the time to reach the 
transient maximum stress at the rim would 
be less than ten minutes, so that the time of 
test was more than sufficient for the disc to 
go through the maximum transient thermal 
conditions. No distortion had oceurred in the 
dise, hence it can be concluded that this 
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Fic. 2—‘‘ F2/4” Engine. 


excepting at the roots, where the cooling air 
was supplied. The turbine discs, which were of 
molybdenum-vanadium material and were also 
air cooled, suffered no effects. The moving 
blades had necked at a point lin above the root 
and had stretched considerably, resulting in a 
very severe tip rub running to below the tip 
relief milling. This is shown in Figs. 4 and 5. 
Intercrystalline cracks had formed on most 
blades at the trailing edges in the necked area. 
Hardness tests at intervals of fin along a 
blade showed that considerable changes in 
hardness had occurred along the length of the 
blade. 

For comparative purposes a number of pieces 
of “Nimonic 80 A” were heated for various 
times at various temperatures. The material 
was taken from the blade roots. Comparing 
these results at the appropriate softening 
period with those from the blade, the tempera- 
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was prevented by the blade root cooling. 

A further illustration of the effects of cooling 
a disc by small quantities of air can be seen 
from calculations made on single discs con- 
sidering radial heat flow only. Meldahl* had 
discussed the problem of temperature stresses 
in uncooled discs and rotors during heating up. 
His results may be ed to give the 
magnitude of the stress and the time of its 
occurrence on a base of the non-dimensional 
heat transfer coefficient. If a disc of 40in in 
diameter of ferritic material is instantaneously 
heated at the rim by a gas at 600 deg. Cent., 
with no cooling, the maximum elastic com- 
pressive stress which occurs at the rim is 
approximately 40 tons per square inch, and it 
occurs after seventeen minutes. Considering 
the same disc, but with about 0-5 Ib per second 
of cooling air at 130 deg. Cent. flowing radially 
outwards across the disc faces with an average 


Fic. 3—Temperature Measurements on Turbine Disc 
with 
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per square inch at approximately six minutes, 
This shows that with cooling, the maximum 
transient strains are reduced and they occur 

























Fic. 4—Necking of Blade 





Fic. 5—Blade of Tip Rub. Nimonic 80 Blades After 
20 min at 925 deg. Cent. 


in a shorter time, thereby permitting siorter 
times for load changing. 
In certain designs of rotors the maximum 
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ransiont t! ermal stress may occur at the bore, 
qere the ‘naterial is usually not so good as 
that at the vim. In these instances the transient 
thermal e ‘ects must be kept low by more 
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rig. 6 —Es// mated Temperature Distribution Along Engine 
45 Gas Turbine Blades 


sntle rates of warming up and load changing. 
The normal steady thermal stresses in rotors 
and discs due to cooling must, of course, be 
examined. 

Returning to the shroud ring, referred to 
earlier, Fig. 2, cooling air flows through the 
mnulus of the ring and is metered through 








Fic. 7—Section of Shroud Ring Showing Distortion 


small holes in the radial supporting ring at A. 
Operated in this manner the shroud ring remains 
truly circular. In one development of that 
arrangement it was not possible to supply 
ooling air, but for the purpose of the test in 





FiG.'8—Rex 78 Stage 1 Fixed Blade After Service Showing 
— on Outlet Edge. Cracks Due to Thermal 


hand the existing ring was used. Fig. 7 shows 
the distortion which resulted in the ring. 'The 
mer part is rapidly heated and expands, but 
this is resisted by the radial supporting ring 
and the outer ring. The actual deformation 
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can be calculated reasonably well from the 
theory of elastic foundations, the transient 
temperature distributions and particulars of 
the stress-strain data of the material. 


THERMAL SHOCK 


The turbine nozzle blades, although not so 
highly stressed mechanically as the runner 
blades, operate at a higher temperature and 
suffer from the thermal strains produced by 
fluctuations in gas temperature due to load 
changes and hot spots. If these are severe and 
recurring the thin trailing edge of the blade 
may crack. This is due to the thin edge 
responding to the temperature changes more 
rapidly than the thicker part of the ‘blade, 
which therefore imposes a restraint to the 
changes in length of the blade edge. Various 
types of laboratory tests using wedge-shaped 
specimens have been devised?-* to investigate 
this problem, all having the common feature of 
alternate rapid heating and rapid cooling. 
This type of test is excellent for selecting 
nozzle guide blade material and examining 
the thickness of the trailing edge required to 
give an arbitrary number of cycles before 
cracking is observed. 

Fig. 8 shows such cracks on the outlet edge 
of a fixed blade of Rex. 78 after service in 
an early development engine and also a dummy 
blade of the same material after a thermal 
shock test. 
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Honing Equipment 

Hontne of internal bores has for long been 
regarded as mainly a finishing operation, 
for the production of accurate and highly 
finished surfaces after boring has been done 
to fairly close limits. There is, however, 
an increasing tendency to effect an overall 
economy by eliminating the final boring opera- 
tion and use much more power when honing, 
to remove as much as 0-020 to 0-030in stock 
from the rough bore by honing only. 

For this reason, George H. Alexander 
Machinery, Ltd., of Birmingham, has intro- 
duced a more powerful range of its “ A-B”’ 





107 







on successive bores. An important point of 
difference, however, is that the universal coup- 
ling member is detached from the drivehead 
instead of from the hone and a quick-acting 
automatic lock is arranged to secure the ball 
end of the universal member. 

The hone is expanded in the usual way by 
turning, with a box-spanner, a square shaft 
extending through the universal to a centre 
spindle in the hone on which two opposed 
cones are drawn together by right and left- 
hand threads. The cone assembly is centralised 





HONE WITH INTERCHANGEABLE FLANGES 
by asimple device, which permits approximately 
0-010in axial float, under control of a strong 
spring, which brings the cones back to the 
central position. This end float of the cones is 
necessary to allow the abrasive ‘stones, which 
are expanded by thrust pins bearing on the 
cones, to take up a slightly conical form in 
a tapered bore and equalise the cutting stress 
and wear throughout the length of the stones. 
By this arrangement rapid correction of errors 
of parallelism is effected, as a heavy cut is 
taken at the small end of the taper and little 
or no material is removed at the large end, 
whilst the stones automatically assume an 
increasingly parallel position on successive 
strokes, until both the bore and the hone are 
truly parallel. 

The larger size of honing equipment made 
by the firm is illustrated on this page and, 








DRIVEHEAD FOR 


hones and drivers, some of which are cap- 
able of transmitting from 20 h.p. to 60 h.p., 
according to speed. 

The new ‘“A-B” Model HD10-80 drive- 
head is designed for driving and controlling 
hones up to 8in dia. The two units are coupled 
in the usual way, with a universal joint mem- 
ber, which compensates for misalignment. 
The new tools follow closely the design of 
previous honing equipment made by the firm, 
the drivehead being provided with planetary 
gearing to expand the hone whilst running 
and collapse it at the end of the operation. 
An adjustable sizing stop and graduated ring 
is fitted to prevent honing oversize and to 
repeat size without need for undue gauging 


HONES 


UP TO 154IN. 


DIAMETER 


with a diameter range of 7into 15}in, it is suit- 
able for use in the manufacture of diesel, 
pump and compressor liners or cylinders. 
To give an example of the work which can 
be done, provided that sufficient power is avail- 
able, with this equipment, it might be men- 
tioned that it is now common practice in 
America to remove from 1 to 2} cubic inches 
of metal per minute, according to the hard- 
ness and nature of the material, by honing. 

The large drivehead and expansion unit 
is illustrated ‘above, with the universal 
coupling member and the female driving 
coupling on the end of the hone. An interest- 
ing detail of this design is the way in which 
the axial thrust or tension is taken in the ball- 
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couplings without impairing their universal 
action. Without the use of latches or split 
collars, the design is such that the couplings can 
be engaged or disengaged instantly. The male 
and female spherical members have an inter- 
rupted surface and when the two parts are 
coupled, on turning the driving pins into bay- 
onet slots through an angle of 45 deg., the 
spherical portions are brought into full engage- 
ment. Ashroudringsupportsthe housing against 
any tendency to open at the bayonet slots due 
to axial loading when the coupling is in ten- 
sion. A similar coupling is provided at the 
other end of the tubular universal member, 
which is made to any desired length to suit the 
work. Square keys, connected by a smaller 
diameter tube through the universal member, 
couple the adjusting mechanism of the drive- 
head to the cone-screw in the hone. 

With the large hones a wide range of 
diameters can be handled with one basic 
unit by fitting flanges of the required size. 
These flanges are precision bored to locate on 
fitted bolts and on spigot diameters on the body. 
Eight sets of flanges and expansion or thrust 
pins cover all diameters from 7in to 15}in 
in lin steps. - Intermediate sizes are obtained 
by the use of interchangeable standard and 
oversize stone-holders. 





American Engineering News 
(From our American Correspondent) 


240MW Power Station for India 

The Kuljian Corporation of Phila- 
delphia has been awarded a contract. by the 
Government of India to design and construct 
a high-pressure steam generating plant at 
Bokaro, in the Damodar Valley, where first 
steps are being taken to develop a project 
along the lines of the Tennessee Valley Autho- 
rity. The installation will involve an expendi- 
ture of 35,000,000 dollars and is regarded as 
the initial stage of a long-range plan for the 
industrial development of India. The total 
capacity of the Bokaro plant will be 240MW, 
composed of four turbo-generators of 60MW 
each. There are to be four steam generating 
units, each having a rating of 375,000 Ib per 
hour. The boilers will operate at a pressure 
of 950 Ib per square inch and at a total tem- 
perature of 900 deg. Fah. All the electrical 
and mechanical equipment will be supplied 
by American manufacturers. The design in- 
cludes a complete coal-handling system and 
circulating water equipment to handle 250,000 
gallons per minute. There will be a complete 
ash-handling system, with a sluice to outside 
disposal areas. The new project is situated 
approximately 200 miles north-west of Calcutta. 


The Savannah River Plant of the Atomic 
Energy Commission 
The United States Atomic Energy 
Commission has announced that its new pro- 
duction plants, which are to be designed, built 
and operated by the E. I. du Pont de Nemours 
Company, will be situated in Aiken and Barn- 
well counties, near the Savannah River in the 
State of South Carolina. About 250,000 acres 
will be acquired for the site, which will be known 
as the Savannah River Plant. As was stated 
by President Truman last July, when asking 
the Congress to appropriate 260,000,000 dol- 
lars to facilitate the start of construction, 
these additional plants are intended to provide 
materials to be used either for atomic weapons 
or for fuels potentially useful for power generat- 
ing purposes. The Atomic Energy Commission 
has emphasised, however, that the operations 
at the Savannah River plants will not involve 
the actual manufacture of atomic weapons. 


Trials of 8.8. ‘‘ Independence ”’ 


In measured mile runs off Rockland, 
Maine, the new American export liner ‘“ Inde- 
pendence ” established herself as the fastest 
commercial vessel under the American flag. 
The ship left the yard of the Bethlehem Steel 
Company at Quincy, Massachusetts, to make a 
six-hour power endurance run and then made a 
series of runs over the measured mile at 
various speed and power levels. Running 
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against tide and wind the vessel achieved an 
average speed of 26-105 knots with facility. 
On February 10th the liner is due to embark on 
her maiden voyage, which will be a fifty-three- 
day Mediterranean cruise. 


Photo-Electric Facsimile System at Oak 
Ridge National Laboratory 


To expand the existing library services 


and to prevent any possible contamination of 


books and journals required for reference in lab- 
oratories using radio-active materials, the Oak 
Ridge National Laboratory of the Atomic Energy 
Commission has installed a high-speed, long- 
distance photo-electric facsimile system. At 
the present time there are a considerable 
number of separate research and production 
facilities scattered over a wide area at Oak 
Ridge, all requiring library services. If the 
new facsimile service proves useful, it is hoped 
to consolidate many of the individual small 
library services into larger and more adequate 
units. The new system incorporates several 
innovations in the field of facsimile repro- 
duction. The reader-transmitter unit is able 
to scan printed copy or drawings on flat 
surfaces and to make direct enlargements of 
material in small type in any ratio up to 4 to 1. 
The signal is transmitted over an ordinary 
telephone line and the recording unit is able to 
reproduce clear, legible black-on-white copy at 
a speed of 15 linear or 128 square inches per 
minute. The scanning device incorporates a 
5in cathode ray tube, which directs a spot of 
light through a focusing lens to ‘read ’”’ the 
copy in a thin line from left to right. The 
reflected light from the copy is picked up by a 
bank of four photo-multiplier cells, which 
convert the varying light impulses into elec- 
trical facsimile signals. The copy bed auto- 
matically moves the copy forward underneath 
the cathode ray tube. The length of the 
scanning line can be adjusted from 2 in to 
84in by turning a control dial, which also 
adjusts the lens automatically to maintain the 
proper focus. The recording unit has a number 
of mechanical and chemical devices to simplify 
its operation and to supply a permanent print 
of the transmitted material. An _ electro- 
lytie process is used in recording which elimi- 
nates the usual developing and printing and 
avoids the clogging and corrosion of previous 
electrolytic methods. The paper is moistened 
no more than is absolutely necessary, and as it 
passes out of the machine it is completely dried. 
Ultra-violet light is used to fix the chemicals so 
that neither the printing nor the background 
is sikely to fade. The whole of the new 
system was developed by the R.C.A. Labora- 
tories, of Princeton, New Jersey. 


Dedication of Center 
Tennessee 
As part of the dedication ceremony 
at the Center Hill Project on the Caney Fork 
River near Cookeville, Tennessee, the first of 
three 45MW generators began operation on 
December 16th. Center Hill dam is one of the 
several projects constructed by the Corps of 
Engineers of the U.S. Army in the Cumberland 
River Valley. Primarily intended for flood 
control purposes, the dam was completed in 
1948 and, in conjunction with the Dale Hollow 
Project, has already substantially reduced 
flood crests during the past flood seasons. The 
dam has a maximum height of 240ft and 
impounds a reservoir of approximately 2,000,000 
acre-feet. The Caney Fork River is the major 
tributary to the Cumberland and, having a high 
average annual flow, will be particularly 
effective for power production. The total 
installed capacity of the power station will 
eventually be 135MW, with an average annual 
energy output of approximately 351,000,000 
kWh. All power from this project will be dis- 
tributed over the existing T.V.A. distribution 
system. The Massman-Metcalfe-Hamilton Con- 
struction Companies were contractors to the 
Corps of Engineers for the construction of the 
dam and the power station. The Baldwin 
Locomotive Works supplied and installed the 
turbines, and the General Electric Company is 
supplying and installing the generators. 


Hill Project in 
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French Engineering News 
(From our French Correspondent) 


In its first full report the Electricitg do 
France announces that despite restriction, 
imposec by lack of rain France consume 
30,800 million kWh in 1949, again 30,009 
million in 1948 and 27,000 million ‘n 947 
During a normal pre-war year cons\mptio, 
was generally about 21,000 million kW). 

Power plant expansion and deve !opmey 
continued and steam generating plant expanda( 
by 320,000kW in 1950, and will, accor ling t 
plan, increase by 214,000kW in 1951 any 
210,000kW in 1952. 

Hydraulic power generating plant capacity 
is expected by 1953 to have reach d 254) 
million kWh, against 1,230 million kWh in 1959, 

On the financial side the report sta‘os tha; 
the Electricité de France took over 130 
separate companies and that in 1949 i's totg| 
receipts were 121,000 million francs. 1s costs 
amounted to 100,351 million frances. Compens. 


ation payments and other financial charg 
turned the profit for that year into a loss of 
4,546 million francs. 

* * * 


The French Ministry of Defence has <ecide; 
to place armament orders direct and to avoid 
the use of, intermediaries. It has therefor 
warned the heavy industries that no order 
should be taken from agents. 

* * * 


Concentration and rationalisation in the stee| 
industry will be increased by the creation of 
the Union Sidérurgique Lorraine. Sidelor, as 
the Union is known, embraces the Homécourt 
plant and mine, the Micheville plant and mines, 
the Rombas plant and mines, the Aubous plant 
and mine, and the Mairy mine. The object 
of the Union is to create a steel production unit 
of sufficient size to deal efficiently with modem 
techniques, and have available a reserve of ore 
necessary to ensure adequate supplies. 

* + * 


An analysis of careers open to young engineers 
in France when their studies have been com. 
pleted shows an increasing demand in many 
sections of industry and suggests that the demand 
for young technicians exceeds the supply. 
The 360 diploma engineers recently passed 
out of the six’ National Schools went to the 
following industries :—-25 per cent to mech- 
anice! and metallurgical construction ; 10 per 
cent to heavy metallurgy ; 8 per cent to public 
works and building ; 8 per cent to the 8.N.C.F. 
and transport ; 6 per cent to automobile and 
cycles ; 5 per cent to mines; 5 per cent to the 
chemical industries; 5 per cent to electrical 
industries ; 5 per cent teaching ; 5 per cent to 
the aeronautical industry ; 3 per cent to the 
Army and Navy ; 3 per cent to various adminis. 
trations, and 12 per cent miscellaneous. 

A fourth study year for engineering students 
which started in Paris as from November will 
be used to extend the teaching of industrial 


applications. 
* * 


A Bill recently introduced by a senator, 
Monsieur Armengaud, deals with the financial 
and industrial difficulties created by private 
workshops and those operated by the S.N.C.F. in 
supplying spare parts and equipment, and in 
carrying out repairs. Points mentioned include 
the development of traction design leading to 
specialisation and the great variety of spare 
parts required for old equipment still in use. 
These parts cannot always be supplied by 
private industry within a reasonable time. It 
is therefore difficult to stop the 8.N.C.F. main- 
taining its own repair shops. On the other 
hand, the S.N.C.F. is obliged to retain personnel 
and find them work, and there is a considerable 
difference in prices between the private and 
nationalised productions, and it is impossible 
to allow normal competition to take place. The 
Bill therefore states that it would appear 
necessary to give §.N.C.F. repair shops the 
same organisation as those of private industry 
to equalise fiscal charges and other factors 
entering into the competition range, and to 
limit the S.N.C.F.’s activities outside its imme- 
diate interests. 
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Industrial and Labour Notes 


Th: Chancellor’s Economic Review 
At a press conference in London on 

Wednesday evening of last week, the Chancellor 
ofthe I:xchequer, Mr. Hugh Gaitskell, reviewed 
eonomic developments in 1950. His state- 

ment, {or the most part, consisted of a summary 
of the cconomic statistics issued by the various 
(jovernment departments. He emphasised 
that 1950 had been a year of outstanding econo- 
mic recovery for Britain and the sterling area, 
but went on to say that, at the end of it, the 
country faced a series of economic problems 
as difficult as any since the war, and after all 
that had been achieved, the prospect for our 
standard of living was disappointingly gloomy. 

Surveying industrial output, the Chancellor 
said that, in the first ten months of 1950 
the volume of production was 8} to 9 per cent 
greater than in the same period of 1949. 
4s the number of people in industrial employ- 
ment had risen by only 1} per cent last year, 
itcould be said in very broad terms that there 
had been an increase in output per man-year 
of something like 7 per cent. An analysis of 
the production increase achieved in 1950, 
as compared with 1949, showed that about 
one-fifth of it was accounted for by the vehicles 
group, where output increased very much 
more than the general average. The other 
main industrial] groups covered by the index, 
the Chancellor added, all achieved a consider- 
able expansion during 1950, with the one grim 
exception of coal, where output was practically 
no bigger than in 1949, higher output per man- 
shift having been offset by a steady decline in 
manpower. There could be little doubt that, 
ein some industries, better supplies of raw 
materials had been one of the main factors 
contributing to the increase in output during 
1950. The prospects of getting the materials 
needed this year were still obscure, the Chan- 
cellor said, but supplies would certainly be 
much more difficult than last year. 

On the investment programme, Mr. Gaitskell 
stated that total expenditure in 1950 was 
little more than in 1949, but it had continued 
at a very high level, absorbing roughly one- 
fifth of the nation’s resources. The re-equip 
ment and modernisation of British industry 
had been amply justified by the steady rise in 
productivity, which would have been impos- 
sible without it. The continued re-equipment 
and modernisation of the manufacturing indus- 
tries, fuel and power and transport, the Chan- 
cellor observed, were an essential element 
in maintaining this country’s basic economic 
strength and in building up its war potential. 
But, with further heavy claims now to be 
made on its resources, and especially upon the 
capacity of the engineering industry, the 
possibility must be faced that in certain direc- 
tions there would have to be a reduction in the 
present rate of investment. 


British Overseas Trade 

Provisional figures relating to British 
overseas trade in December show that the 
value of exports was £188,700,000. December 
contained twenty-four working days and the 
Board of Trade says that the daily rate of 
exports fell slightly below the November 
peak but was 13 per cent above the daily rate 
for the third quarter of 1950. 

The December figure brings the provisional 
total value of exports last year to £2,170,100,000 
or 22 per cent above the 1949 total. It is not 
possible yet to calculate the volume of exports 
in December or in the fourth quarter, but it 
has been estimated that the volume for the 
whole of last year was about 15 per cent above 
the 1949 figure. The provisional value of 
imports in December is given as £239,400,000, 
bringing the total for the year to £2,603,700,000, 
compared with £2,274,100,000 in 1949. Re- 
exports for the year have been valued at 
£85,100,000—compared with £58,000,000 in 
1949—so that the excess of imports over total 
exports in 1950 was £348,600,000, compared 
with £430,700,000 in 1949. 

The provisional value of United Kingdom 


exports to the U.S.A. in December was 
£11,500,000, the daily rate falling slightly 
below the high rates of the two preceding 
months. Taking the whole of last year, how- 
ever, exports to the U.S.A. reached a value of 
316,400,000 dollars, compared with 205,400,000 
dollars in 1949. Last year’s exports from this 
country to Canada have been valued at 
352,500,000 dollars, as against 295,200,000 
in 1949. The combined figure of the value of 
exports to the U.S.A. and Canada in 1950 is 
given as 668,800,000 dollars, a figure 34 per 
cent above that for 1949. 

Reference to the trade figures was made 
by the Chancellor of the Exchequer in the 
economic review mentioned in a preceding 
note. He said that almost one-fifth of the 
increase in export value in 1950 was provided 
by the motor industry through sales of cars 
and commercial vehicles. Other major con- 
tributions to the increase came from machi- 
nery, particularly agricultural equipment, elec- 
trical machinery, internal combustion engines, 
printing and office machinery and refrigeration 
equipment and from iron and steel. Although 
coal exports earned slightly more than in 
1949, shipments had to be cut severely towards 
the end of last year and the prospects for this 
year were extremely discouraging. 


Railway Wages 

The Court of Inquiry, appointed by 
the Minister of Labour to examine wage 
claims advanced by the three railwaymen’s 
unions, concluded its public sittings at the 
end of last week. At the final session, Mr. W. 
P. Allen, labour relations member of the 
Railway Executive, said that, if granted, 
the 10 per cent claim of the National Union 
of Railwaymen would cost £9,000,000 a year, 
the 15 per cent claim of the Associated Society 
of Locomotive Engineers and Firemen would 
cost £5,500,000 and the 7} per cent claim of the 
Railway Clerks Association would cost 
£2,500,000. Since the beginning of 1948, 
Mr. ‘Allen stated, staff concessions had been 
made which had cost the Railway Executive 
about £9,500,000 a year. The railway industry, 
Mr. Allen asserted, could not possibly get into 
a position in which high wages and salaries 
could be paid unless it first improved its pro- 
ductivity and abolished all waste existing in 
all departments. Successful operation of the 
railways and a speeding-up of train working 
could only be brought about by eliminating 
unproductive hours. 


Miners’ Wages and Working Conditions 

The National Coal Board has an- 
nounced that agreement was reached last 
week with the executive of the National Union 
of Mineworkers on matters concerned with 
wages and working conditions. The wage 
proposals provide that the shift rates of adult 
day-wage workers, working underground, shall 
be increased by Is. 2d. a shift up to a ceiling, 
which is to be advanced by Is. 2d. The national 
weekly minimum for underground workers is 
to be increased by 7s. to £6 7s. For adult 
day-wage surface workers, the shift rates are 
to be increased by 10d. up to a ceiling which 
is to be 10d. higher than at present, and the 
national weekly minimum is to be advanced 
by 5s. to £5 10s. Current rates for juvenile 
workers, both underground and on the sur- 
face, will be increased by 10d. a shift. The 
wages of craftsmen and winding engine men 
are also to be increased, the national shift 
rates of grades I and II craftsmen being 
advanced by 2s. and the addition of 2s. 6d. 
a shift when working underground being in- 
creased to 2s. 10d. Winding engine men’s 
shift rates will increase 2s. a shift up to ceilings 
which are to be advanced by 2s., and the 
national minimum rate for winding men is to 
become 25s. a shift. 

The National Coal Board has agreed in 
principle to the removal, within certain limits, 
of an anomaly which has caused difficulty for 
many years, namely, that some men on the 


minimum have deductions made from their 


wages for concessionary coal, whereas some who 
are above the minimum do not. Details of a 
revised scheme are to be worked out in the 
Board’s various divisions. But the Board 
was unable to agree to the union claim for addi- 
tional paid holidays this year, on account of the 
loss of coal output that would be entailed. The 
principle of additional paid holidays has 
already been accepted by the Board, and as an 
earnest of its determination to carry out 
this scheme when the output situation permits, 
it has undertaken to make an initial contri- 
bution of £2,000,000 to a supplementary pen- 
sions fund, when established. It was decided, 
during last week’s discussions, that the lines 
upon which a supplementary pensions scheme 
could best be formulated should be worked 
out jointly by the Board and the union. There 
was also discussion about measures to increase 
coal production quickly, the union reiterating 
its pledge to exert every effort to overcome the 
present coal crisis. Among the measures 
agreed was that the union will use its best 
endeavours to secure the willing acceptance of 
foreign workers in every pit at present restricted 
by a shortage of manpower. * 

The union executive was placing all the 
agreed proposals before a delegate conference 
this week, with the recommendation that they 
be confirmed. 


Employment and Unemployment 

The latest figures on the employment 
situation in Great Britain, issued by the 
Ministry of Labour, show the changes which 
occurred in November last. At the end of that 
month, the total working population numbered 
23,555,000 (16,161,000 men and _ 7,397,000 
women), which was 55,000 more than at the 
end of October. The strength of the forces 
was increased by 19,000 during November, 
and there was an addition of 38,000—all 
women—to the number in civil employment, 
which, at the end of the month, was 22,511,000 
(15,235,000 men and 7,276,000 women). 

During November there was a net reduction 
of 8000 in the number employed in the basic 
industries of the country, the biggest drop 
being in the manpower of the transport and 
communication industries. The number of 
wage earners in the coalmining industry at the 
end of November was 687,000, the same as at 
the end of October. In the manufacturing 
industries, the number employed increased, 
during November, by 42,000 to 8,585,000. 
In this group the biggest addition, 20,000, 
was to the labour force of the “ metals, engi- 
neering and vehicles ” trades, which numbered 
4,019,000 by the end of the month, compared 
with 3,922,000 at the end of 1949. 

The latest unemployment statistics give the 
position on December 11, 1950, on which date 
there were 301,816 people registered as out of 
work, compared with 302,071 a month earlier. 


The Rearmament Programme 

Speaking at his Ministry’s staff con- 
ference on Saturday last, Mr. G. R. Strauss, 
Minister of Supply, said that the Government 
was now considering whether, and to what 
extent, it was possible to increase the 
£3,600,000,000, which the Prime Minister had 
announced would be spent over the next three 
years on rearmament. That colossal figure, he 
observed, was bound to have a serious impact 
on our economy and would impose many dis- 
tasteful burdens on the British people. 

Mr. Strauss went on to say that the prob- 
lem of labour supply made the task more 
difficult than when the last defence programme 
was launched in the late ‘thirties, for to-day 
there was no slack to be taken up either in 
labour or spare productive capacity. Another 
handicap was the world shortage of many 
basic raw materials and an acute shortage of 
some, such as zine and sheet steel. All those 
factors, Mr. Strauss commented, would impose 
severe administrative burdens in ensuring that 
there would be no hold-up in the orderly develop- 
ment of the rearmament programme. 
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Notes and Memoranda 


Rail and Road 


““ Mercuant Navy ” Locomorives.—Two of the 
Southern Region’s “Merchant Navy” express 

ines were named “ Clan Line” and “‘ Lamport 
and Holt Line” at a ceremony at Southampton 
Docks on Monday, January 15th. 


Street Licutmnc Economies.—The Minister of 


Transport has appealed to street lighting authorities 
to co-operate in the Government’s campaign to 
save fuel by securing the greatest possible economies 
in street lighting that can be achieved without 
undue risk. It is suggested that the best plan in 
most areas would be to switch off all lighting during 
a period when the lack of it would lead to least 
danger to road users and least difficulty to the 
police in the execution of their duties. In most 
areas it would be appropriate to switch off all 
lighting at 11.0 p.m., with necessary exceptions— 
for example, in streets where lighting is required 
for the purposes of essential work. In some areas 
an earlier switch-off might be practicable. In a 
letter to lighting authorities it is pointed out that 
no cut in lighting should be made during the period 
when the danger of road accidents is greatest—that 
is, in the early hours of the evening and particularly 
around the hour of dusk. During the periods when 
traffic routes are lighted lighting should be main- 
tained at the full standard without any switching 
out of alternate lamps, reduction of the power of 
lamps, or other similar measures. 


Air and Water 

TANKER ComMPaNy’s APPOINTMENT.—Mr. William 
Wilson, M.I.Mar.E., of the Middle Docks and 
Engineering Company, South Shields, has been 
appointed chief superintendent engineer of Overseas 
Tankship, U.K., Ltd., a British associate of the 
Overseas Tankship Corporation of New York. 

British Airways TRaFFic StaTistics.—The 
Ministry of Civil Aviation reports that the two 
British Airways Corporations, together with British 
European Airways Corporation associates, carried 
21 per cent more passengers, 22 cent more 
freight and 23 per cent more mail in August, 1950, 
than in August, 1949. The total number of passen- 
gers carried during the month was 162,000 and the 
total passenger-miles flown was 86,000,000. 


Miscellanea 

“HISTOIRE DE La MECANIQUE.”—In our issue 
of December 22nd we reviewed the book, “ Histoire 
de la Mécanique,” by Rene Dugas. We learn that 
Editions Griffon of Neuchatel, Switzerland, the 
publisher of this book, is represented in Great 
Britain by Mr. Felix Rose, 54, Blenheim Terrace, 
St. John’s Wood, London, W.8. 

THe Late Mr. H. W. Lipp1arp.—We record with 
regret the death of Mr. Hugh William Conway 
Liddiard, of the industrial engineering staff of 
the British Thomson-Houston Company, Ltd., 
Rugby, which occurred on January 4th. Mr. 
Liddiard, who was in his fifty-sixth year, received 
his early technical training at the Battersea Poly- 
technic, London, where he obtained a first-class 
Diploma in Engineering. He had been in the 
service of the B.T.H. Company since September, 
1914. Mr. Liddiard was an enthusiastic member of 
the Rugby Engineering Society, of which he was 
President during the 1949-50 session. 

A LirnocraPHy Propuctiviry Team.—A Litho- 
graphy Productivity Team with fifteen members, 
representative of management, technicians and 
workpeople, has left for the U.S.A., under the aus- 
pices of the Anglo-American Council on Produc- 
tivity. During its tour of six weeks, the team will 
inspect plants in the areas of New York, Boston, 
Providence, Rochester, Cleveland, Chicago, Wash- 
ington, Philadelphia and New Jersey. There are 
about 800 firms in Britain engaged wholly or partly 
in lithography and they employ about 25,000 
operatives. The shortage of labour in the industry 
is acute and it is felt that a study of American 
techniques and conditions will assist materially 
in the effort to increase productivity in this country 
and make the best use of the labour available. 

Brittsn Councit Courses.—The British Council 
has announced a course for overseas engineers on 
“Technical Training in the United Kingdom, 
with special reference to Heavy Engineering,” in 
London and Glasgow, from June 17th to July 3rd 
next. The programme, which has been prepared in 
consultation with Dr. D. 8S. Anderson, Director 
of the Royal Technical College, Glasgow, and with 
the co-operation of the University, the Scottish 
Engineering Employers’ Association and the City 
Corporation, is designed to give overseas engineers 
an opportunity for studying the theoretical and 


practical training of all grades of personnel in the 
engineering industry from craft-apprentices to 
university graduates. At the end of the course a 
visit will be made to a large factory in London 
with its own technical training organisation. <A 
course on ‘‘ Water Pollution ” is also being arranged 
for London and Birmingham from May 2lst to 
June 2nd. Lectures on the treatment of sewage 
and trade waste waters will be given by staff mem- 
bers of municipal sewage-di undertakings 
and of the Water Pollution Research Laboratory 
of the Department of Scientific and Industrial 
Research. Visits will be paid to sewage disposal 
works in the London area and the Mi ds and, 
it is hoped, to industrial waste treatment plants. 
Another British Council course, planned for this 
year, is on “* Industrial Standardisation as Developed 
in the United Kingdom.” It will be held in London 
from August 27th to September 8th. 


Potato HARVESTING MACHINERY COMPETITION. 
—The Royal Agricultural Society of England is 
holding this year a £3000 prize competition for 
potato harvesting machinery, and it has now been 
decided to include foreign as well as British entries. 
The competition is for machines or groups of 
machines, which undertake the full sequence of 
operations, from raising the potatoes from the soil 
to depositing them direct into bags or a transport 
vehicle. Foreign entries must be capable of work- 
ing on normal British row-widths. Competitors 
may be required to provide two identical machines, 
so as to permit simultaneous trial in different 
districts and under different conditions. The 
closing date for all entries is March 24, 1951. 
Regulations and entry forms can be obtained from 
the Secretary of the Society, at 16, Bedford Square 
London, W.C.1. 

Low-Loss TRANSFORMER SHEET AND STRIP.—As 
a result of development work which was, unfor- 
tunately, interrupted by the recent war, Richard 
Thomas and Baldwins has developed anisotropic 
cold-reduced sheet and strip for transformer core 
manufacture. The new material, which is known as 
** Alphasil,”’ is available, in small quantities, in 
the form of annealed strips up to 18in wide, or in 
the form of cut and punched laminations ready for 
assembly, It is hoped that bulk supplies will be 
forthcoming in the next six months. In the mean- 
time, Richard Thomas and Baldwins, Ltd., has 
produced a booklet (which is available to trans- 
former makers and other prospective users) setting 
out the results of investigations made by the com- 
pany, to compare the properties of “ Alphasil ” 
with those of hot rolled sheets when made up into 
cores of conventional design. 

An APPRENTICESHIP ScHEME.—An interesting 
booklet, entitled ‘‘ Engineering Apprenticeship,” 
has been issued by J. and E. Hall, Ltd., of Dartford, 
Kent, for the guidance and information of parents 
and potential apprentices. In addition to giving 
details of the firm’s training schemes for trade 
apprentices, technical apprentices and engineering 
students, the book reproduces a number of photo- 
graphs of apprentices at work in the shops with 
brief personal particulars. The origin, growth 
and past and present activities of the firm, together 
with some of its products, are also described in 
interesting detail. In order to attract the best 
type of youth to the engineering industry it is very 
desirable to interest him initially in a company 
and, in producing this excellent booklet, the firm 
provides in an attractive manner information of 
interest about itself, which will be instructive and 
valuable to potential apprentices and their 
parents. 


- Contracts 

Durinc December, 1950, the British Electricity 
Authority placed contracts for equipment for 
power stations and transforming stations and 
transmission lines amounting in the aggregate to 
£6,802,978. The principal contracts include : 
Tilbury power station, main transformers and 
accessories (English Electric Company, Ltd.) ; 
Drakelow power station, near Burton-on-Trent, 
foundations and superstructure (Sir Robert McAlpine 
and Sons (Midlands), Ltd.); Thornhill power 
station, near Dewsbury, coal handling plant (Richard 
Sutcliffe, Ltd.); Connah’s Quay power station, 
Chester, foundations, permanent roads, &c. (York- 
shire Hennebique Contracting Company, Ltd.) ; 
structural steelwork (Francis Morton and Co., Ltd.); 
railway sidings (Summerson and Sons, Ltd.), and 
two 30MW turbo-alternator sets (C. A. Parsons and 
Co., Ltd.); Keadby power station, near Stoke-on- 
Trent, three 60MW turbo-alternator sets (C. A. 
Parsons and Co., Ltd.); Skelton Grange power 
station, Leeds, two 60MW turbo-alternator sets 
(C. A. Parsons and Co., Ltd.). 


Personal and Business 


F. Gitman (B.8.T.), Ltd., Smethwick, ha. change 
its title to Flexible Drives (Gilmans), Ltd. 

Mr. G. F. Cot has been appointe:: gener,) 
manager and Mr. E, 8, Pearson, secretary. of (lay. 
son (Engineers), Ltd,, Nuneaton. 

Mr. R. L. Caantritt, M.1.E.E., chiet technica) 
engineer of the British Thomson-Houstc , Export 
Company, Ltd., has been elected a direc: or of thy 
company. 

Brown, BayLry’s STEEL Worss, Ltd., shettieli 
announces the sale of its entire steel busi ess to , 
new, wholly-owned subsidiary compan’, calla 
Brown Bayley Steels, Ltd. 

Tue British ELECTRICITY AUTHORITY a. :nounces 
that Mr. C. A. Clench, M.I.Mech.E., }\ Inst, 
has been appointed chief generation engine: 
(construction) in the London Division. 

Ark Controt Instatiations, Ltd., Ruislip, 
has opened a branch office at 70, Mosk \ Street, 
Manchester, 2 (telephone, Central 0679) \oder the 
management of Mr. F, Wright, A.M.I.E.E. 

THe CarsorunDUuM Company, Ltd., Mancheste;, 
announces the a intment of Mr. L. Siiawerogs 
as representative for Northern England, i:: succes. 
sion to Mr. J. R. Thomson, who has resigned. 

Dr. O. H. WansproueH-Jonss, C.B., has been 
appointed Principal Director of Scientific | esearch 
(Defence) at the Ministry of Supply. He has, 
therefore, relinquished his post of Scientific Advise 
to the Army Council. 

SANDERSON BROTHERS AND NEWBOULD, Ltd, 
Newhall Road, Sheffield, announces the following 
appointments :—Mr. H. T. Wordsworth, commercia| 
director, has become general manager; Mr. J. R. A. 
Bull, sales manager, with a seat on the board ; and 
Mr. E. O. Stubbings, London director. 

METROPOLITAN-VICKERS ELECTRICAL Company, 
Ltd., states that, following the retirement of Mr. 
J. G. Lowe, comptroller and secretary, Mr. E. 
Salmon has been appointed comptroller and Mr. 
D. Thomson, secretary. Mr. W. D. Taylor has 
succeeded Mr. Lowe as secretary of Metropolitan. 
Vickers Electrical Export Company, Ltd. 

MacuinE SHop Equipment, Ltd., 14-28, Spenser 
Street, London, 8.W.1, has been appointed sole 
distributor in this country for the following Ger- 
man machine tool manufacturers : Hahn and Kolb, 
Raboma, Gustav Wagner, Droop and Rein, 
Stieber Rollkupplung, Bauer and Schaurte (thread 
grinding machines only), and Hommelwerke. 

Mr. J. Mum, A.M.I.E.E., who has been for 
the last five years with the Technical and Scientifi 
Register of the Ministry of Labour, has been 
appointed Registrar and Secretary of the Pro- 
fessional Engineers Appointments Bureau, 9, 
Victoria Street, Westminster, 8.W.1, in succession to 
Dr. H. J. Nichols, D.Sc., M.1.C.E., who has resigned. 

TuBE INnvestTMENTS, Ltd., states that a transport 
sales development department has been established 
by its subsidiary, T, I. (Group Services), Ltd., 
to offer a full service to the public road and rail 
transport, truck, trailer and caravan industries. 
The department will not be concerned with the 
private automobile industry. Mr. E. Bryan, 
formerly technical sales manager of Metal Sections, 
Ltd., has been appointed director of the new depart- 
ment, which will have its offices at Broadwell Works, 
Oldbury, Birmingham. 


Launches and Trial Trips 


EmswortH, motor collier; built by the Burnt- 
island Shipbuilding Company, Ltd., for Stephenson 
Clarke, td.; length between ndiculars 
256ft 6in, breadth 38ft 24in, depth moulded 1 8ft 8in, 
deadweight 2540 tons; British Polar, two-cycle, 
direct-reversing airless injection oil engine, eight 
eylinders, 1150 b.h.p. Trial, December. 

Brrrish SPLENDOUR, motor tanker; built by 
Swan, Hunter and Wigham Richardson, Lid., for 
the British Tanker Company, Ltd.; length overall 
547ft, breadth moulded 69ft 6in, depth moulded 
37ft 6in, deadweight 16,145 tons on 30ft draught ; 
Walisend-Doxford two-stroke oil engine, six cylin- 
ders, 670mm diameter by 2320mm combined stroke, 
6400 b.h.p. at 115 r.p.m., two multi-tubular boilers 
for steam auxiliaries. Trial, December 19th. 


LAGANFIELD, motor tanker; built by Harland 
and Woift, Ltd., for Hunting and Son, Ltd.; length 
between perpendiculars 460ft, breadth moulded 
59ft, depth moulded 34ft 10in, deadweight 12,000 
tons on 27ft 6in draught ; Harland-Burmeister and 
Wain actin, tone stroke diesel engine, six 
cylinders, 740mm diameter by 1500mm stroke, tw 
single-ended ulti-tubular boilers for sivam 
auxiliaries. Trial, December 29th. 
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British Patent Specifications 


When an invention is communicated from abroad the 
nome or nn At Oe ee ae ees & 
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ies O ifications may be obtained at the Patent 
0 » Sales fe. = Southampton Buildinge, Chancery 
, 1.0.2, 28. éach. 


GAS TURBINES 


691,578. December 23, 1947.—ImproveMENTS 
RELATING TO COMBUSTION CHAMBERS FOR 
Pi:rme Movers, Joseph Lucas, Ltd., of Great 
King Street, Birmingham, 19, and John 
Stanley Clarke, Ph.D., and Alfred Huyton, 
bovh of the company’s address, 

This invention relates to the combustion cham- 
bers for jet-propelled, turbine or other prime 
movers, and comprises a jointing ring for inter- 
connecting the adjacent ends of a pair of sections, 
having formed in it narrow air passages adapted to 
direct the inflowing air stream along the inner 
surfaco_of one of the sections. Referring,to the 
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drawings, the jointing ring A or each of a series 
of such rings located between the ends of com- 
bustion chamber sections as B and CO, is formed with 
relatively thin — annular parts D and £, 
or lugs at each end, These lugs are inserted in or 
over the ends of the sheet metal sections B and C, 
to be joined. In the intermediate part of the ring 
are formed an annular series of narrow slote F, 
one end of which is open to the surro air 
jacket @ formed by an outer casing H, and the 
other to the interior of the combustion chamber J, 
the arrangement being such that the slots form 
narrow passages by which a thin air stream can 
be directed into contact with the surface of B. 
Modified constructions are also described and illus- 
trated.—December 6, 1950. 


645,906. April 29, 1948,—ImPpROVEMENTS IN AND 
RELATING TO Gas TURBINE PLANT, The English 
Electric Company, Ltd., of Queen’s House, 
28, Kingsway, London, W.C.2 (Inventor : 
Robert James Welsh.) 

This invention relates to constant pressure gas 
turbine plant using relatively heavy fuel oil. 
Its object is to overcome or reduce the amount of 
ash deposits. Referring to the drawing, the rotary 
compressor A supplies compressed air to the com- 
bustion chamber B through the cold pass of a 
heat exchanger C. Gases from the combustion 
chamber pass directly into the high pressure gas 
turbine D, which is kept at temperatures higher 
than the dew point of the impurities prerent in 








the combustion gases throughout all its stages 
and at all operative conditions. The exhaust 
from this turbine is passed through a separating 
chamber H, wherein the temperature is kept at 
or slightly below the dew point of the impurity. 
This is effected by introducing air from the com- 
pressor F directly through a line G@. From the 
separating chamber the gases flow into the low 
pressure gas turbine H, A control valve is provided 
to regulate the quantity of cool air supply to the 
separating chantbet and to compensate in part 
for the changed temperature conditions which 
would otherwise arise in the chamber when operat- 
ing under variable load conditions. A “ catalyst ” 
may be used in the separating chamber, preferably 
in the form of a spray of sea water, which may also 
act as a cooling agent. All or most of the impurities 
which pass through the high pressure turbine D 
in the vapour phase are condensed and precipitated 
in the separating chamber # and the combustion 
gases are substantially free from condensible 
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impurities when the low pressure or any 
subsequent turbines. The exhaust gases from the 
low pressure turbine are discharged to the open 
atmosphere through the hot pass of the heat 
exchanger, whete they give off heat to the com- 
pressed air supplied to the combustion chamber. 
A typical separating chamber is illustrated in 
the specification.-November 8, 1950. 


647,802. May 14, 1948.—ImprovemeNtTs IN oR 
RELATING” TO Linines FOR COMBUSTION 
CHAMBERS AND THE Like, Edgar Phillips 
Peregrine, of 5, Denwick Terrace, Tynemouth ; 
William Robertson Sutherland, of ‘ Glenshee,” 
Balliol Gardens, Longbenton, Newcastle-on- 
Tyne ; and George Robert Bell, of 60, Sodhouse 
Bank, Gateshead; and The Parsons and Marine 
Engineering Turbine Research and Develop- 
ment Association, of Pametrada Research 
Station, Wallsend-on-Tyne. 

This invention relates to linings for combustion 
chambers, which, for the sake of simplicity, are 
called bricks, and are separately supported and 
capable of being changed without destroying the 
complete lining. In the accompanying drawing is 
shown a@ part longitudinal section and a cross- 
sectional view @ convenient construction 
embodying the invention as applied to the lining 
of a combustion chamber A. A number of bricks B 
are separated by @ small clearance C, each brick 
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being secured to the inner face of the combustion 
chamber wall with a clearance space D between the 
back of the brick and the wall A. The back of each 
brick has a central cylindrical recess Z, into which 
is cemented a cylindrical nut member F held by a 
screw passing through a hole in the wall of the 
combustion chamber. The nut members have a 
number of flexible projecting tongues G, which 
permit differential expansion between the metal 
insert and the refractory forming the brick. The 
nut members also have external screw threads H, 
to which a thin layer of refractory cement is applied 
on assembly ; grooves J divide the screw-threaded 
part H into two separate regions. Tab washers 
K are provided for locking the screws to securing 
strips Z. Flats M on the nut members engage 
with elongated holes in the wall and prevent the 
nuts from turning. Modified forms are also 
illustrated in the specification.—December 13, 1950. 


TUBE AND PIPE COUPLINGS 


647,190. September 1, 1948.—IMPROVEMENTS IN 
AND REeLatine To Pire Joints, Braithwaite 
and Co., Engineers, Ltd., of The Moorings, 
Church Road, Great Bookham, Surrey, and 
Arthur Lamond, of the company’s address. 

For the construction of water-pipe lines and the 
like, the principal object of the invention is to 
provide a welded joint which can, if desired, be 
made entirely at the site and which permits of 
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alignment or of considerable angularity, according 
to requirements, of interconnected pipe sections, 
having uniform square ends. As illustrated, a 
pipe joint comprises two cup-like parts A and B 
having part-spherical rim portions O and D, 
which are adapted to engage one within the other. 
The cupped parts can either be in alignment or 





ii} 


be set a: larly within limits allowed by the rim 
portions about their common centre. The parts are 
preferably assembled from segments, which 


ean be fabricated separately. The segments being 
welded together as at G and H and when assembled 
have annular neck portions J and K, which can be 
welded to pipe-ends. It is best to assemble each part 
A and B from three segments, so that the pressings 
even in the case of a joint for the largest diameter 
pipes do not require to be unduly deep and can 
be pressed hot out of mild steel flats. The com- 
ponents can be assembled and welded together 
either in the shop or at the site, wholly or in part 
as desired.—December 6, 1950. 


MISCELLANEOUS 


646,400. January 31, 1949.—Rerpamue Dram 
Prres, Kenneth Roy Atkinson, of 56, Tram- 
way Path, Mitcham, Surrey. 

The invention provides an apparatus to be drawn 
through drains having two plungers a short dis- 
tance apart, which fit in the drain-pipes and the 
space between the plungers containing liquid coment, 
mortar or fine concrete, which becomes driven 
into any cracks in the drains and so seals them. 
Referring to the drawing, plungers A and B 
are carried on a central spindle OC and fit inside the 
drain pipes D. The plungers carry expanding 
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rubber bands, HZ, F, between discs. On the ends 
of the spindle are rings as shown for the attachment 
of steel cables by means of which the apparatus is 
drawn through the drain to be treated. The 
space between the plungers is filled with cemen- 
titious material, preferably a fine liquid grout of 
rapid-hardening cement, and the device is drawn 
slowly through the drain a number of times. 
When the drainage faults are well impregnated 
with liquid cement, the plungers A and B are 
removed and linen plunger cushions can be drawn 
slowly through the drain to remove traces of 
cement deposit.—November 22, 1950. 


647,614. August 31, 1948.—ImpROVEMENTS IN 
Sarety Vatves, Cyril Henry Middup, of 113, 
Selby Road, West Bridgford ; and Tom George 
Hardy Middleton, of ‘‘ Brieddon,” Ridgeway, 
Gotham, both in the county of Nottingham. 

The hollow cylindrical body A of the safety valve 
is made with an inlet B at one end in the form of an 
opening in a spigot provided for attaching ‘the 
valve to a pressure container. The inner end of the 
inlet opening is provided with a seat D, which may 

conveniently comprise the upper face of a rib H. 

Associated with the seat is a piston F', which is of 

















M 
K 
J reer 
eee y 
oe 
: o G 
va 
' 7 
E eee 4 . 
B 
No. 647,614 


larger diameter than the external diameter of the 
seat and is located in the cylindrical bore G of the 
body, the bore being concentric with the seat and 
of such a size that the piston is a sliding fit. The 
piston is normally held on the seat D by a spring H 
in an extension J on the body A. The spring is 
provided with end caps K and ZL, each of which is 
formed with a centre, to engage respectively 
with the piston and an adjusting screw M. In 
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operation, as soon as the piston is lifted off the seat 
by excess pressure the outlet opening or openings 
in the body are also opened and the pressure of the 
escaping fluid acts on that area of the piston outside 
the valve seat. This pressure further increases the 
lift of the piston and consequently gives a greater 
area of the outlet opening, allowing more fluid to 
pass through the inlet opening to the body, which is 
not restricted in any way by valve stems or guides. 
As a result the excess pressure is quickly released 
and the additional movement of the piston due to 
the escaping fluid increases the spring pressure on 
the piston, which is restored to its normal position 
to close the valve when the pressure is only slightly 
less than that at which the valve opens.—December 
20, 1950. 


INTERNAL COMBUSTION ENGINES 


647,514. March 1, 1948.—ImMPROVEMENTS IN OR 
RELATING TO THE CYLINDER HEapDs oF AIR- 
CooLED INTERNAL COMBUSTION ENGINES, 
Douglas Rudolf Pobjoy, of Box Farm, Wood- 
mancote, Cheltenham. 

The cylinder head described has a small com- 
pression chamber A, open to the cylinder B, and 
closed at its upper end by a single poppet exhaust 
valve. The body C of the cylinder head is made of 
a copper alloy, such as aluminium-bronze, having 
high-strength qualities and a thermal conductivity 
nearly as high as that of pure copper. The thick- 
nesses of metal around the combustion chamber 
are so proportioned as to ensure rapid heat transfer 
from the more highly heated localities. Circum- 
ferential cooling fins are formed integrally with the 
outside of the body. The outer surface of the body 
at the roots of the cooling fins is almost hour- 
glass in shape, the upper portion embodying the 
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exhaust port D and carrying the vertical valve 
guide, whilst its flat top surface forms a seating for 
the rocker box J. The compression chamber A is 
of substantially hemisphero-cylindrical form and 
is provided by a lining element E of high-expansion 
steel or cast iron of substantially less wall thickness 
than that of the body of the cylinder head. The 
lining element is screwed or cast into the body in 
such @ manner as to provide the maximum amount 
of thermal contact between the parts. The seating 
for the exhaust valve is formed in the substantially 
hemispherical portion F of the lining element. 
A hole G is provided through the body and into 
the lining element to receive the fuel injector. By 
means of the construction described the copper alloy 
body is protected from the hottest combustion 
flame by the more heat-resistant steel or iron lining 
element, while the fuel injector is prevented from 
becoming overheated due to the fact that it is 
shrouded in the comparatively cool copper alloy.— 
December 13, 1950. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Sat., Jan. 20th.—Oxrorp Branco: Southern Elec- 
tricity Board’s Demonstration Room, George Street, 
Oxford, lecture by J. L. Taylor, 3 p.m. 

Mon., Jan. 22nd.—Leeps Brancu: Albion Hall, 
Central Y.M.C.A. Buildings, Albion Street, Leeds, 1, 
‘“‘ Heating and Ventilating of Factories and Public 
Buildings,” L. Copeland Watts, 7.15 p.m. 

Wed., Jan. 24th.—CovENTRY BRANCH: Technical 
College, The Butts, Coventry, “‘ Electrical Accidents,” 
H. Midgley, 7.15 p.m. 

Thurs., Jan. 25th—LuTon Brancn: George Hotel, 
George Street, Luton, “ Light, Vision and Lighting,” 
B. H. Gurr, 8 p.m. 
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British Institute of Management 
Tues., Jan, 23rd.—Management House, 8, Hill Street, 
London, W.1, ‘‘ Ramsay Lodge—a Training Project 
with Unusual Features,” A. Latham, 5.30 p.m. 


Illuminating Engineering Society 
Thurs., Jan. 25th.—NotTtinacHaM CENTRE: Gas Show- 
rooms, Parliament Street, Nottingham, ‘ Textile 
Lighting,” T. S. Jones, 5.30 p.m. BRADFORD 
Group: 45-53, Sunbridge Road, Bradford, “ Light, 
Colour and the Stage,” E. Faraday, 7.30 p.m. 


Incorporated Plant Engineers 
Thurs., Jan, 25th.—S. YORKSHIRE BRANCH: 
Hotel, Sheffield, ‘‘ Lubrication,’ G. D. Jordan; 
“* Producers,” L. Cawthorne; ‘‘ Norwegian Electric 
Steel Works,” G. E. Simm, Junior, 7.30 p.m. 
Fri., Jan. 26th.—BrrmMIncHaAM BRANCH: Imperial 
Hotel, Temple Street, Birmingham, ‘‘ Presentation of 
a Technical Paper,” D. H. Bramley, 7.30 p.m. 


Institute of British Foundrymen 
Tues., Jan, 23rd.—CoveNTRY AND DistrRIoT STUDENTS’ 
Section: Technical College, Coventry, ‘“‘ An Intro- 
duction to Precision Castings,” J. W. Humphreys, 
7.15 p.m. > 4 
Wed., Jan. 24th.—-BrrMINGHAM Brancn: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Running and Feeding of Castings,” H. B. 
Farmer, 7.15 p.m. 
Institute of Economic Engineering 
Sat., Jan. 20th.—St. Ermin’s Hotel, Caxton Street, 
London, 8.W.1, Annual General Meeting and Extra- 
ordinary General Meeting, 2.30 p.m. 
Institute of Industrial Supervisors 
Tues., Jan. 23rd.—DupLeY aNp District SEcTION : 
Technical College, Dudley, Annual General Meeting 
and Section President’s Address, 7.30 p.m. 
Thurs., Jan, 25th.—RoTHERHAM SECTION : 





Grand 


College of 





Technology, Howard Street, Rotherham, ‘“ Joint 
Consultation,” J. Waters, 7.30 p.m. Bristou 
Section: Grand Hotel, Bristol, “‘ Management and 





Foremanship,” W. G. Hiscock, 7.30 p.m. LEEDS 
SEcTION: Great Northern Hotel, Leeds, “ A Survey 
of Industry,”’ A, J. Mehrtens, 7.30 p.m.——WEDNEs- 
BURY AND DARLASTON SECTION: Metropolitan Camell, 
Ltd., Wednesbury, Annual General Meeting and 
Section President’s Night, 7.30 p.m. 

Fri., Jan. 26th.—Carpoirr Section: Park Hotel, Cardiff, 
Annual General Meeting and Section President’s 
Address, 7 p.m. 


Institute of Marine Engineers 
Tv-day, Jan. 19th.—Technical Institute, Falmouth. 
“* Launching of Ships,” R. 8. Hogg, 7.30 p.m. 


Institute of Metals 

Mon., Jan, 22nd.—Lonpon Locat Section: School 
of Hygiene and Tropical Medicine, Keppel Street, 
W.C.1, “‘ Friction and Lubrication of Solids,’ F. P. 
Bowden, 6 p.m. 

Thurs., Jan. 25th—BirmincHam Locat SEcTION : 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, “The Use of Oxygen in Steelmaking,”’ 
D. J. C. Brandt, 6.30 p.m. SHEFFIELD LOcAL 
Section: Grand Hotel, Sheffield, ‘* Cast Corrosion- 
Resisting Alloys,” M. M. Hallett, 6.30 p.m. 


Institute of Navigation 

To-day, Jan. 19th.— Royal Geographical Society, 1, Kens- 
ington Gore, London, 8.W.7, ‘‘Submarine Naviga- 
tion,” P. G. Satow, 5 p.m. 

Institute of Refrigeration 

Thurs., Jan. 25th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “‘ The Econo- 
mic Aspects of Refrigeration in the Meat Trade,” 
J. A. Brewster, 5.30 p.m. 


Institute of Road Transport Engineers 
Tues., Jan. 23rd.—N.E. Centre: Dunelm Hotel, Old 
Elvet, Durham City, ‘‘ Brakes and Clutches,’ Ivan M, 
Waller, 7 p.m. 
Institution of British Agricultural Engineers 
Tues., Jan, 23rd.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, ‘‘ The 
Higily Mechanised Small Farm,” A. H. Boardman, 


2.30 p.m. 
Institution of Civil Engineers 

Tues., Jan. 23rd.—Great George Street, Westminster, 
8.W.1, “The Reconstruction of Culvert No. 146, 
near Ayton, after its Destruction by Flooding in 
1948,” John Graham, 5.30 p.m. 

Institution of Electrical Engineers 

Mon., Jan. 22nd.—Rapi1o Section : Savoy Place, 
Victoria Embankment, W.C.2, Discussion on ‘* How 
Reliable is a Radio Valve ?””’ opened by G. H. Metson, 
5.30 p.m. N.E. Centre: Neville Hall, Westgate 
Road, Newcastie-on-Tyne, “ Variable-Voltage Genera- 
tion Applied to A.C. Power Systems,” R. L. Chantrill, 
6.15 p.m, 

Tues., Jan. 23rd.—Scottish CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘“‘The Performance of the British Grid 
System in Thunderstorms,” J. 8. Forrest, 7 p.m.—— 
N. Mipianp Centre: Lighting Service Bureau, 24, 
Aire Street, Leeds, 1, “Some Notes on Electrical 
Installations in Large Chemical Factories,” D. B 
Hogg, 6.30 p.m. 

Wed., Jan. 24th.—Sorrpty Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘‘ The Planning of an 
Electricity Board’s Distribution System,” G. O. 
McLean, 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., Jan. 23rd.—The University, Glasgow, “ Servo 
Control Problems,”’ A. J. O. Cruickshank, 

Institution of Heating and Ventilating Engineers 

Wed., Jan, 24th.—LiveRPOOL AND DistTRICcT BRANCH : 
Radiant House, Bold Street, Liverpool, ‘‘ Steam 
Trapping,” K. Seddon Brunditt, 6.30 p.m. 
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Fri., Jan, 26th.—MANCHESTER AND District BRanog. 
Town Hall, Manchester, ‘‘ Combustion Control.” 
J. E. O’Breen, 6.30 p.m, 4 

Institution of Mechanical Engineers 

To-day, Jan. 19th.—Royal Naval Engineerin: 





College, 
ri. 


Manadon, Plymouth, ‘‘ Naval Gearing—W.::: Expe 
ence and Present Development,” J. H. Joug!:', 6 p.m, 
To-day, Jan. 19th.—Storey’s Gate, St. Jam. .’s Park 


8.W.1, “Thirty Years’ Development of © 
Piston Propelling Machinery,”’ W. H. Purdie, 530 pe, 


Tues., Jan. 23rd.—Storey’s Gate, St. Jani ;’s Park 
S.W.1, Discussion on “Training of C: tsmen,” 
introduced by J. Loxham, 5.30 p.m.— 31raixg. 
HAM A.D, CENTRE: James Watt Memoria! justitut, 
Great Charles Street, Birmingham, * Post-w.r Public. 
Service Vehicle Maintenance,” T. P.rkinson 
6.45 p.m. : 

Wed., Jan, 24th—N.W. Brancu: Electrici:y Boay 
Demonstration Theatre, North Road, I wncaster 


“Some Operating Experiences with Hig):-Pregguy, 
Steam Power Plart,’’ W. N. C. Clinch, 7 ».m—_ 
YORKSHIRE BRaNCcH: Royal Victoria Static Hote) 
Sheffield, Annual General Meeting, 5.30 p.m ; 

Thurs., Jan, 25th——-Miptanp Brancu, Gr ipvargs’ 
Section: Electricity Showrooms, Rugby, “ Control 
of Gas Turbines,” E. H. Warne, 6.30 p.m.— NW. 
Brancu : Engineers’ Club, Albert Square, Mo: -chester 
Annual General Meeting, “A Single-Cycle Teg, 
Apparatus for Studying ‘ Loop-Scavenging ’ i: a Two. 
stroke Engine,” H. Sammons, 6.45 p.m. 

Fri., Jan. 26th.—Storey’s Gate, St. James’s Park 
8.W.1, Informal Discussion on ‘“ Causes of Breakdown 
in Steam Plant,” 5.30 p.m. 


Institution of Post Office Electrical Engisicers 

Wed., Jan, 24th.—Waterloo Bridge House, i.ondon, 
8.E.1, ‘* Eng. Service,” C. Feather, 5 p.m. 

Institution of Structural Engineers 

Yo-day, Jan. 19th.—Wates AND .MONMOUTHSHIRE 
Branco: County Buildings, Colwyn Bay, “ Soil 
Mechanics,” D. J. Maclean, 6 p.m. 

Thurs., Jan. 25th.—11, Upper Belgrave Street, London, 
S.W.1, “A Fundamental A proach to Prostressed 
Concrete Design,” J. W. H. King, 5.55 p.m. 

Fri., Jan. 26th.—Miptanp Counties BRancon: James 
Watt Memorial Institute, Great Charles Stro«t, Bir. 
mingham, “‘Some Aspects of the Construction of a 
Large Modern Tin-Plate Cold Reduction Plant,’ 
A. Sutcliffe and G. E. Garrard, 6 p.m. 


Institution of Works Managers 

Mon., Jan. 22nd.—Gtascow Brancu: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, ‘‘ Some Legal Assets of Industry,’ 
A. Armour, 7.15 p.m. 

. 24th.—LonvoN Brancu: Waldorf 
W.C.2, ** What is this Production Control t” 
Webb, 6.45 p.m. 

Junior Institution of Engineers 

10-day, Jan. 19th.—39, Victoria Street, London, S.W.1, 
** Some Notes on Diesel Locomotives for Mines,” A. 0. 
Ellison, 6.30 p.m. 

Fri., Jan, 26th.—SHEFFIELD AND District Srcrioy: 
Grand Hotel, Sheffield, ‘‘ The Erection of a Spirally 
Guided Gas Holder,’’ R. A. Benson, 7.30 p.m. 


Liverpool Engineering Society 
Wed., Jan, 24th—24, Dale Street, Liverpool, “ Th: 
Launching of Ships,” T. U. Taylor, 6 p.m. 
Manchester Association of Engineers 
To-day, Jan. 19th.—Engineers’ Club, Albert Square, 
Manchester, ‘ Electrical Aspects of the Manchester- 
Sheffield Electrification Scheme,” A. G. Hopkins; 
‘““The Mechanical Design and Construction of the 
Manchester-Sheffield-Wath Electrification Scheme,” 
H. O. Hinchcliffe, 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Fri., Jan. 26th.—Mining Institute, Newcastle-upon- 
Tyne, “Electronics in Naval Architecture,” L. C. 
Burrill and A. G. Boggis, 6.15 p.m. 


Sheffield Society of Engineers and Metallurgists 
Mon., Jan, 22nd.—Royal Victoria Station Hotel, 
Sheffield, ‘‘ The Abbey Works of the Steel Company 
of Wales, Ltd.”, W. F. Cartwright, 6.15 p.m. 
Thurs., Jan. 25th.—Grand Hotel, Sheffield, ‘* Cast 
Corrosion-Resisting Alloys,” M. M. Hallett, 6.30 p.m. 


Society of Engineers 
Fri., Jan. 26th.—17, Victoria Street, London, 8.W.|, 
Address by the New Chairman, J. C. Maxwell Cook, 
6.30 p.m. 


Hotel, 
H. F. 


Stephenson Locomotive Society 
To-day, Jan, 19th.—LiveRPooL CENTRE: Central Station 
Offices, Liverpool, ‘* Churchward—the Master Engi- 
neer,” W. A. Tuplin, 7 p.m. 
Women’s Engineering Society 
Sat., Jan, 20th.—Visit to the British Cotton Industry 
Research Association, Shirley Institute, Didsbury, 
Manchester, 10 a.m. 


Ho 


FRAMEWORK FOR A LARGE Giass Piate.—-The 
framework for a glass plate 50ft long, 8ft wide and 
gin thick, which is to be shown on the Festival of 
Britain site, has been completed at the Teesdale 
Works of Head, Wrightson and Co., Ltd. This 
glass plate is stated to be the largest yet made and 
its framework, which is 51ft by 12ft 6in by 2in, has 
been constructed in aluminium alloy sections and 
plate. This frame, weighing some 1} tons, consists 
of a bottom and top girder connected at the ends 
only, and in its construction some 3500 aluminium 
alloy rivets were used. 





